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NOMALIES the coronary 

have generally been classified ana- 
rather than functional grounds. This 
has led separation several anatomic 
entities which, from functional viewpoint, 
should brought together. The 
portant anomalies the coronary arterial 
system, regardless their anatomic details, 
have common the features arteriovenous- 
like communications. this fact 
should lead more approach the 
functional evaluation these anomalies and 
ciple regarding definitive surgical therapy. 

The anomalies the coronary arterial sys- 
tem fall into major groups. The first group 
represents those anomalies that, under usual 
are minor significance. The 
second group composed coronary anom- 
primary cardiac malformations. 
group includes anomalies that are not second- 
ary other conditions and that are pri- 
mary and major 

The coronary anomalies 
cance involve those conditions which the 
coronary arterial system arises entirely from 
the aorta and which the ramifications 
the arteries make unusual communication 
with the cardiae chambers, the coronary veins, 
the pulmonary trunk. this group are 


From the Section Pathologic Anatomy, Mayo 
and Mayo Foundation, Rochester, 


Editorial 


Anomalous Coronary Arteries with Special 


Reference Arteriovenous-like Communications 


originating above one aortic sinus, the left 
circumflex artery originating from the right 
coronary artery, and the several varieties 
single coronary artery. well emphasize 
that congenitally single coronary artery 
capable supplying adequately the entire 
heart, unless, chance, becomes the site 
acquired disease.! 

Though the function the coronary ar- 
terial system essentially normal patients 
with these minor anomalies, peculiar courses 
the vessels may responsible for trouble- 
some surgical problems when the anomalies 
happen co-exist with certain intracardiac 
malformations. This true some patients 
with ventricular septal defect, but even 
commoner among patients who have ventricu- 
lar septal defect associated with pulmonary 
stenosis (tetralogy Fallot). 

case this type the origin 
one coronary artery may stenotic 
atretic. Under these circumstances the other 
coronary artery sends wide collateral branches 
the coronary arterial bed the 
atretic artery. The troublesome aspect that 
some these branches extend the 
anterior aspect the right ventricle. Because 
their location they may interfere with per- 
formance right ventriculotomy and may 
introduce problems performance 
stenosis. 

The rare secondary anomalies the coro- 
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EDITORIAL 


Fig. la. Secondary anomaly the coronary system. There atresia the pulmonary valve. 
The ventricular septum intact. Under these and when the tricuspid valve 
competent, sinusoids blood from the right ventricular cavity and converge form vessel 
that communicates with the aortic coronary arteries. similar situation applies when the aortic 
valve atretic and the ventricular septum intact and associated with competent mitral valve. 
that instanee, the anomalous coronary vessels leave the left ventricle. 

Major anomalies the coronary arteries represented diagrammatically. Sites com- 
munication coronary arteries with chambers are portrayed. The termination the 
right coronary artery into right-sided chambers, and the left coronary artery into left-sided 
chambers displayed for convenience. Either the coronary arteries may 
communicate with any the chambers. 


Anomalous coronary arteries arising from the aorta with the pulmonary 
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nary arterial system are observed cases 
congenital atresia either the pul- 
monary valve the presence intact 
ventricular septum and competent cor- 
responding atrioventricular valve. Such 
was described for the first time, far 
aware, Blakeway? 1918. Under these 
blood entering the ventricle 
proximal the semilunar valve cannot 
direction. driven from the ventricle 
through myocardial sinusoids toward the 
epicardium (fig. 1a). the peripheral aspect 
the myocardium the enlarged sinusoids 
converge form gross vessel that emerges 
from the ventricular myocardium into the 
epicardium, where unites with branches 
the coronary Anomalies the 
condary type, while considerable interest 
students embryology the coronary cir- 
are, nevertheless, only incidental 
significance hearts with serious and under- 
lying malformations. 

The anomalies major significance have 
varied patterns; but all have com- 
mon the functional abnormal 
communication the arterial system 
with its high pressure one hand and 
diae chamber vessel with either constant 
intermittent low pressure the other. This 
naturally sets the stage either for 
arteriovenous shunt shunt that arterio- 
venous-like nature. This functional disturb- 
ance makes the patient susceptible 
failure, myocardial ischemia, bacterial 
endarteritis. isolated instances, surgical 
interruption the shunt has been 

The major anomalies the coronary arte- 
rial system may subdivided anatomically 
into groups depending the site that 
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anomalously connected with the coronary 
arterial system, follows (figs. and 
(1) the coronary arterial 
system with the right side the circulation, 
including the coronary sinus tributary 
vein thereof, the right atrium, the right ven- 
tricle, the pulmonary trunk, yielding left- 
to-right shunt that demonstrable both 
and (2) anomalous communication the cor- 
onary arterial system with the left atrium 
ventricle, causing functional disturbance 
similar that insufficiency. 

each these conditions there 
tuosity and dilatation the portion the 
coronary arterial system which part the 
abnormal communication. 
dilatation, times, becomes complicated 
formation localized saccular aneurysm. 
The latter feature, especially, and the uniform 
dilatation, some extent, have been over- 
emphasized many reports these condi- 
tions and the primary problem, that is, the 
arteriovenous communication, has been given 
secondary consideration. This practice also 
responsible for the misleading titles 
number reports that, although primarily 
concerned with anomalous arteriovenous com- 
munications, have titles that solely concern 
prominently display such terms ‘‘coronary 
The reader will realize that arterial 
dilatation simply feature common all 
arteries proximal abnormal arteriovenous 
recognized that the 
literature contains reports arterial 
aneurysms that are claimed simply 
examples localized arterial disease con- 
genital basis. some these reports the 
picture presented consistent with that 
anomalous communication although 


trunk. some instances, both arteries make such while others, only 
one coronary artery does so. Mediastinal vessels may join the anomalous communication. These 
are represented cut ends vessels below the arrows. 


Anomalous origin one coronary artery from the pulmonary trunk while the other artery 
arises from the aorta. Displayed are communications between branches the arteries. 
through such that blood derived from the aorta considered enter the coro- 
nary artery that arises from the pulmonary trunk, and through the latter coronary artery, aortic 


blood shunted into the pulmonary trunk. 


1004 


such communication One needs 
recognize that the appearance 
might draw the examiner’s attention away 
from search for additional (and under- 
munication. some instances ruptured 
aortic sinus aneurysm may confused with 
anomalous communication coronary 
artery with cardiae chamber. 

Some further remarks are pertinent con- 
cerning the anatomic details those anoma- 
lies that involve communication between 
coronary artery and the pulmonary trunk. 

Anomalous connection the coronary arte- 
rial system with the pulmonary trunk takes 
forms. The less common form that 
which the coronary arteries originate nor- 
mally from the aorta and, addition, 
accessory coronary artery arises from the pul- 
monary trunk described and 
makes gross with the proxi- 
mal portions one both aortic coronary 
arteries, either through plexus 
vessels situated the anterior aspect 
the base the heart (fig. 

now generally agreed that 
cases the abnormal communication 
ciated with arteriovenous-like condition 
which there left-to-right shunt from the 
coronary arteries the pulmonary trunk. 
some cases mediastinal arteries also join the 
anomalous communication and the shunt, 
condition noted and Crafoord* 

The commoner variety anomalous com- 
munication between the 
system and the pulmonary trunk the one 
usually classified ‘‘anomalous origin 
coronary artery from the pulmonary 
this type anomaly only the coro- 
nary arteries arises from the aorta while the 
other arises from the 
(fig. 1d). Often each the arteries wider 
than normal, and tortuous. The reader who 
under the influence prevailing teaching 
may readily wonder why this condition should 
classed arteriovenous communication. 
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The associated myocardial ischemia has been 
times since the report 1933 Bland, White, 
and Nevertheless the cause the 
myocardial ischemia has not met uniform ree- 
ognition. The basis for disagreement revolves 
around the question, what direction does 
the blood flow the artery arising anoma- 
lously from the pulmonary trunk 

Currently what seems the view most 
commonly held that blood flows from the 
pulmonary trunk into the anomalous coronary 
artery and thence the 
direct evidence for rejecting this theory 
diac disease. some these cases the level 
oxygen saturation the arterial blood 
far below that the venous blood patients 
shunts. Yet cyanotic 
patients not manifest clinical patho- 
signs myocardial ischemia. Those who 
hold this view would answer this argument 
with the point that not much the level 
oxygen saturation but the 
pressure supplied the anomalous artery 
the right ventricle and the pulmonary trunk 
that makes the myocardium 

associate, Dr. Burchell, and 
have been more attracted the theory that 
blood flows from the anomalous coronary into 
the pulmonary trunk. regard the latter 
theory St. John Demonstrator 
Anatomy Trinity College, Dublin, reported 
1886 finding, dissecting room speci- 
men (case 1), the origin the right coronary 
artery from the pulmonary trunk while the 
left coronary artery arose normally from the 
aorta. Brooks noted that branches the 
anomalously arising right 
anastomosed, over the wall, with 
branches the normally arising left coronary 
artery. His consideration the direction 
blood flow the anomalous right coronary 
artery significant and impor- 
tance. quoted follows: 

consideration this case will show that 
very interesting question connected with 
it. Here are two arteries belonging the 
different pulmonary and the 


with each other. 
hese circulations, well known, the arte- 
ial pressure very much greater the sys- 
than the pulmonary; how then did 
blood flow the anomalous coronary 
rtery? There cannot doubt that acted 
ery much after the manner vein, and 
hat blood flowed through towards the pul- 
nonary artery, and from thence into the 

‘ase 60-year-old woman with origin the 
eft coronary artery from the pulmonary 
agreed with Brooks’ suggestion regard- 
ing direction blood the anomalous 
artery. 

The following statements several 
sources provide evidence that supports the 
view that blood the anomalous artery 
derived from the coronary artery that arises 
from the aorta and, further, that the blood 
then flows into the pulmonary trunk: 

both normal and anomalous arteries, 
anastomoses exist between branches the 
coronary 

the anomaly under consideration both 
coronary arteries have been observed 
extremely dilated and tortuous manner 
similar what other situations 
which 
known present. 

evidence myocardial ischemia 
usually not apparent until several months 
after birth, when the adult type difference 
systemic arterial and pulmonary 
this time the maximal tendency for flow 
blood from the artery arising from the aorta 
into branches the artery arising from the 
pulmonary trunk would expected 
come manifest. 


Perfusion studies postmortem speci- 
mens show evidence free communication 
between branches the and, 
through these pathways, communication the 
aorta with the pulmonary trunk. 

fortuitous observation was made 
Apley and that when the coronary 
artery that arose from the pulmonary trunk 
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was divided operation, bright red blood 
flowed freely from its distal end. 

Thus anomalous origin coronary 
artery from the pulmonary trunk, not only 
theory but also observations are 
support the concept that there run-off 
blood from the normally arising artery into 
the anomalous one, and thence into the pul- 
monary trunk. Anomalous origin coro- 
nary artery from the pulmonary trunk, there- 
fore, logically seems classed along with 
other anomalies which arteriovenous 
fistula-like condition exists and undisputed. 
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Medical Eponyms 


Sign. Credit for the discovery this sign must given Sir William 
Broadbent (1835-1907), although was first deseribed his son, Walter Broadbent, 
article entitled “An Unpublished Sign” which appeared The Lancet 
for July 27, 1895, pages 200-201. Later 1895 elder son, John Broadbent, 
now Sir John, ineluded the sign his book Adherent Pericardium, page 
26, London, 1895. was not until 1898 that Sir William published his 
which appears under the title “Adherent Pericardium” the Transactions the Medical 
Society London 21: 109-122, London, 1898. 

tug the left false ribs posteriorly the diaphragm may 
conspicuous. The recoil from the drag may look and feel the 
hand like pulsation, and the first ease which observed it, now more than years 
since—a case left empyema—it was taken for pulsation, and was supposed that 
pulsating tumour some kind underlay the empyema. examination 
showed that the cause was adherent pericardium. have often seen this tugging 
and some can made affect the right false ribs causing the patient 
the sitting position lean over the left throw the drag the heart upon 
the right half the diaphragm. must added that this indication not infallible, 
the tugging has been observed when the heart was hypertrophied without adhesions.” 
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Observations the Mechanism Atrial Gallop Rhythm 


James M.D., ARNoLD M.D., AND JAMES M.D. 


atrial gallop sound frequent finding hypertensive cardiovascular disease, 
myocardial infarction, and the presence prolonged atrioventricular conduction 


time. view evidence relating this sound ventricular pressure wave resulting 
from atrial contraction, modification this event was studied means 


tourniquet pooling blood the extremities. 


the patients studied, this maneuver 


striking changes the intensity and timing the atrial Analysis 
these changes helps explain the frequent appearance this triple rhythm severe 


hypertensive cardiovascular disease. 


audible sound added the 
normal heart tones. The atrial gallop 
low-pitched sound occurring after atrial sys- 
tole, but before the subsequent ventricular 
contraction. This sound frequently heard 
patients with hypertensive cardiovascular 
presence atrioventricular conduction dis- 
turbances (heart block, whether complete 
was thought that some informa- 
tion about the genesis this sound might 
obtained altering pressure 
relationships. was accomplished 
pooling blood the extremities through 
the use venous 


MATERIALS AND METHODS 


Eighteen hospitalized patients 
Seventeen were patients with 
disease, either “essential” renal 
origin, but all either severe malignant 
ture. The systolic pressure was over 200 mm. 
and pressure over 110 mm. all. 
The patients were not obvious cardiac failure 
the time study, although many had previously 
decompensated. All had 


From the Department Medicine, Duke Univer- 

This research was supported part 
grant (H-1217), and Traineeship (Dr. Leonard) 
from the National Heart Institute, National In- 
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research fellowship (Dr. Weissler) from the Ameri- 
Heart Association, and the United States Air 
Foree through the Air Office Re- 
search the Air Research and Development Com- 
mand under contract No. 


evidence left ventricu- 
lar hypertrophy. One patient thought have 
atrial gallop sound from the right side the 
heart had pulmonary hypertension due 
dosis, but normal systemic arterial pressure. 
Only patients with gallop sounds that were read- 
ily audible and with phonocardiograms free from 
extraneous vibrations were utilized. Because the 
patients were studied while they were lying quiet- 
flat comfortable surface, those who were 
dyspneie, restless, could not sat- 
isfactorily investigated. 

All sound were taken the logarith- 
recording instrument paper speed 
mm. per second. The standard 50-mm. open- 
bell chest piece was placed the chest wherever 
the sounds investigated were best demon- 
strated. This was usually the apex along 
line drawn from the apex the sternum the 
level the fifth interspace. 

many instances additional tracings were 
taken record the linear apex 
with microphone. These 
vibrations were recorded simultaneously with and 
from the same chest piece the pho- 

order study the peripheral blood 
pooling, inches wide were 
placed around all extremities. Care was taken 
apply the high possible, yet not 
cause discomfort. The cuffs were inflated simul- 
taneously and rapidly the level 100 mm. 
The inflation was sustained for minutes, and 
the cuffs then were released suddenly. Following 
control sound tracings recordings were made 
minute intervals during the period sustained 
inflation. The period during cuff release and 
minute thereafter was also recorded. 


RESULTS 


demonstrated 
the atrial gallop deflections usually 
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Fic. Simultaneous logarithmie 
and electrocardiogram displaying prominent 
gallop (AG) the control tracing. This gallop 
sound amplitude and migrated toward 
the first heart sound after minutes infla- 
tion. Upon release the atrial gallop return- 
its original amplitude and position 
systole. With the sudden release 
lar gallop (VG) appears for few beats. 


duration, occurring late diastole, 
0.07 second more before the onset the 
first heart sound. Such deflections occurred 
between the inscription the wave and 
QRS the electrocardiogram (fig. 
addition, demonstrated 
prominent, sharply peaked presystolic waves, 
the peaks which were simultaneous with 
the gallop sound (fig. 2). 

Upon inflation the venous occlusive cuffs, 
the gallop sound moved progressively toward 
the first heart sound (fig. The average 
migration the studied was 0.034 
second, with range 0.016 0.060 second. 
this movement progressed, the gallop 
sound completely disappeared eases, 
diminished less than per cent its con- 
trol magnitude cases, and remained essen- 
tially unchanged amplitude eases. 
With there was concurrent mi- 
gration the atrial gallop wave the apex 
cardiogram toward the first sound, its peak 


and apex cardiogram demonstrating the contro! 
tracing prominent atrial gallop sound (AG). The 
eordial wave synchronous with the sound. After 
minutes venous pooling the sound de- 
strikingly intensity and moved 
the first heart sound. Similar changes oceurred 
the apex After release cuffs the 
atrial gallop and its respective 
turned their control amplitude configuration and 
time 


sound (fig. 2). The amplitude the wave 
diminished and its summit was 
sharp, but became rounded and less 
uous. With release cuffs, sound and apex 
tracings returned their control configura- 
tion and temporal relationships (figs. 
and 2). 

many the patients the first sound was 
not loud the second heart sound the 
apex. instances there was definite in- 
crease intensity the first heart sound 
the atrial gallop migrated into its initial de- 
flections (fig. many, the deflections 
the atrial gallop that had occurred before the 
onset the QRS the control tracings were 
now present small slow vibrations, 
ring just before the early rapid vibrations 
the first sound during the inscription the 
wave (fig. 3). sudden release 
cuffs these sounds migrated 
back into their former position presystole 
(fig. 3). 
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Fig. 
minute venous pooling the gallop deflections migrated toward the first heart sound 
and appeared low-frequeney vibrations after the onset the wave. 
pooling the atrial sound disappeared. 


control amplitude and time relationship. 


The audible atrial gallop sound does not 
occur synchronously with mechanical atrial 
This sound simultaneously 
with pressure wave appearing the ven- 
tricle result atrial contraction. Such 
presystolic ventricular pressure wave can 
demonstrated electrokymograms, which 
show outward movement the ventricu- 
lar wall this and apex cardiograms, 
which show precordial thrust, the peak 
which simultaneous with the gallop sound. 
Ballistocardiograms 
stances reveal ventricular directed 
headward and the right, the onset which 
are synchronous with the gallop 
true that the time mechanical atrial 
systole, vibrations that may graph- 
ically recorded when the pickup the 
ing instruments sensitive the low frequen- 
cies scale Rappaport and 
may register these sounds over the 
precordium. These vibrations not repre- 
sent the audible atrial gallop sound heard 


GALLOP RHYTHM 


showing atrial gallop rhythm the control tracing. 


After 


After minutes 


Upon release cuffs the atrial sound returned 


the clinician. the past failure differ- 
entiate these subaudible vibrations from 
sounds audible the human ear has resulted 
confusion regarding the timing the atri- 
gallop. 

well recognized that atrial gallop 
sounds may heard patients with heart 
block when atrioventricular conduction time 
prolonged. Under these circumstances the 
vibrations related atrial contraction pre- 
cede the first heart sound interval long 
enough render the atrial component au- 
dible separate sound (fig. The au- 
dibility favored the fact that the first 
heart sound itself relatively faint when the 
P-R interval prolonged. 

The atrial sound may frequently 
additional patients with cardiovascular 
disease, even the presence normal P-R 
(fig. particular, patients 
with hypertensive cardiovascular disease are 
frequently found have readily audible 
atrial gallop sound. this type pa- 
tient that tourniquet application has been ob- 
served produce the changes reported here. 

Numerous investigators have studied the 
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Fig. (a). Complete heart block with audible 
atrial sound (4). (b). Normal sinus rhythm with 
atrial sound (4) lost the first heart sound. 
First degree heart block; atrial sound becomes 
audible when the first heart sound delayed the 
A-V conduction Hypertensive 
disease and audible atrial gallop due 
early appearance the atrial sound. Migra- 
tion the sound (A) toward the first sound after 
inflation venous cuffs. (f). audibility 
the atrial gallop (4) delay onset first 
sound due prolonged Q-1 time. 


nous cuffs. normal subjects the 
central venous pressure association 
with corresponding decrease the pres- 
sures the right right ventricle, 
pulmonary and the left 
Thus, atrial systole results somewhat less 
blood being ejected into the ventricle, which 
turn under less tension. Under these 
atrial sound are altered that later 
and often becomes faint even inaudible. 
The peak the apex cardiogram associated 
with the sound also delayed and usually 
decreased magnitude. this time the 
early vibrations the first heart sound are 
apparently related atrial activity, point 
that has been debated the 
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additional factor that may enhance the 
audibility the atrial sound patients with 
hypertensive cardiovascular disease the de- 
lay the onset the first heart sound, 
demonstrated slight, but in- 
crease the Q-1 interval* the patients 
studied. The Q-1 time the group was 
.066 .014 second, opposed control 
group normal subjeets which the Q-1 
time was .055 .01 second the 
hypertensive group patients had Q-1 times 
second longer. This delay 
QRS complex longer than .10 The 
result this increase the Q-1 interval was 
separate further the first sound from the 
atrial vibrations and thus aid unmasking 
the atrial sound (fig. 

this point have not what 
structure, when displaced the pressure 
wave, actually produces the sound. The 
most widely held theories are that the sound 
vibration the ventricular mus- 
culature, that tensing even reclosure 
the valves takes place this time. gen- 
erally accepted that valve leaflets can produce 
sound, but whether not audible sound 
can emanate from the ventricular muscula- 
ture Henderson and 
well using excised hearts and 
models showed their satisfaction that valves 
may tense reclose after atrial systole. 
has shown dogs that following 
atrial contraction, there increased pressure 
the ventricle. atrial relaxation occurs 
and pressure the atrium drops, that the 
ventricle still elevated the effects atrial 
contraction may exceed late diastole be- 
fore subsequent ventricular systole. Such 
reversal the diastolic atrioventricular pres- 
sure gradient could result valve reclosure. 
The hemodynamic effects tourniquet appli- 
cation may well alter these pressure relation- 
ships and lead loss the atrial sound. 

The available information indicates, there- 
fore, that audible atrial gallop may occur 


*Time from the onset the wave the 
trocardiogram the onset the first major vibra- 
tions the first heart sound. 
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inder several possible circumstances. When 
from atrium ventricle de- 
ayed, heart block, atrial contraction 
vith its augmentation ventricular filling 
sound late diastole before the 
mset ventricular contraction. Here tem- 
splitting off the atrial sound 
the result the separation atrial and 
the conduction defect. 
other patients the sound may with 
conduction times when the pressure 
wave resulting from atrial activity appears 
transmitted more rapidly the ventricle. 
result the sound early and pre- 
the first sound time interval ade- 
quate render acoustically separate. Pool- 
ing blood the extremities results modi- 
fication pressure volume relationships 
such way that the transmission the wave 
progressively slowed and 
sound migrates back toward the first heart 
sound. some patients delay onset 
the first sound (prolonged Q-1 time) may en- 
the toward gallop production. 


SUMMARY 

The effect tourniquet pooling blood 
with resultant lowering pres- 
sures has been observed group patients 
with readily audible atrial gallop rhythm. 
progressive migration the atrial gallop 
sound toward the first heart sound appeared, 
accompanied disappearance striking 
decrease the amplitude the sound 
two thirds the cases. Apex cardiograms 
showed migration and diminution 
the precordial atrial gallop wave. 

gallop sounds may (1) when atrioven- 
tricular conduction prolonged (2) when 
altered ventricular pressure volume relation- 
ships result earlier atrial sound. 
some instances, delay onset the first 
heart sound (prolonged Q-1 time) may en- 
the toward gallop production. 


gruppo patientes con facilemente 
audibile rhythmos galopo atrial esseva 


studiate con respecto effecto del reduction 
del pression resultante stag- 
nation sanguine sub application tour- 
niquets. Appareva migration progressive 
del sono galopo atrial verso prime sono 
cardiac, accompaniate per disparition 
reduction frappante amplitude del sono 
duo tertios del casos. Cardiogrammas 
apical monstrava simultaneitate migration 
diminution unda precordial galopo 
atrial. 

datos disponibile indica que sonos 
galopo atrial pote occurrer (1) quando con- 
duction atrio-ventricular prolongate (2) 
quando alterationes del relation 
formation plus prompte del sono atrial. 
certe casos, retardos declaration del 
prime sono (prolongation del tempore 
Q-1) promove possibilemente tendentia 
production del rhythmo galopo. 
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Hydralazine (Apresoline) Dogs with Particular Reference the Production 


the “Hydralazine Syndrome.” 


penia was not apparent. 


Lab. Clin. Med. 50: 119 (July), 1957. 
Ten dogs received hydralazine varying dosages orally. 
toxic reactions varied directly with the dosage schedule. 

anemia, fever, anorexia, and appeared, often with terminal convulsions. 
were not found. 


The pattern and rate 
progressive normocytic 
Leuko- 
Autopsy findings were compatible 


with diagnosis hemolytic anemia (i.e., congestion the liver and spleen with 


hemosiderosis both). 
tosus (SLE). 


renal other changes suggested lupus erythema- 
From these experiments the authors conciuded that hydralazine did not 


give rise the SLE syndrome, and that human beings there are types hydralazine 

The most common drug sensitivity patient with essential hyper- 
tension, the other type being patient with latent SLE whose underlying disease 
this latter type, the picture typical the 
underlying disease, and are found. The disappearance symptoms and labora- 
tory changes after withdrawal noxious agent SLE common. 


reactions. 


exacerbated the use hydralazine. 
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Osmotic Diuretic Treatment Refractory Edema 


Murray Arkin, M.D. 


Many patients with edema congestive cardiae failure, nephrosis, and cirrhosis become 


refractory all therapy. 


Theoretically, the use adequate dosage osmotic 


whose action dependent upon physical factors should augment sodium, chlo- 


ride, and water from whatever level exists prior their use. 


refractory 


edema, the effect other (via alteration the metabolic, actively resorbing 
mechanisms the tubular cells) tubular rejection sodium, chloride, and water 


SMOTIC 
through physical 


rather than cellular 
diuretic action 
depends upon the presence nonabsorbable 
particles within the proximal tubule. 
These nonabsorbable particles cause retention 
water within the proximal tubule main- 
tain constant osmolar concentration 
310 mOsM. per compared with the pre- 
osmotic diuretic baseline, the 
retained progressively dilutes the sodium 
the fluid traverses the proximal tu- 
bule. 


Thus, unchanged cell surface area 
containing the active sites for so- 
dium resorption exposed fiuid pro- 
gressively lesser sodium The 
absorbing sites being less saturated, less so- 
dium particles are absorbed (despite unal- 
tered avidity the individual cell sites), 
and more sodium particles passed distally. 
Within the proximal tubule the additional 
nonabsorbed sodium and 
retain water that also passed distally. 
the distal convoluted tubule, absolute 
quantities absorbed, even when maximal, are 
small fractions the increased total quan- 
tities presented and explain the inability 
the distal tubule greatly modify the nature 
the fluid presented Urine during 
such marked osmotie diuresis similar the 
fluid leaving the proximal tubule total con- 
centration, pH, and individual ion 


From the and the Medieal Re- 


Division, V.A.H., Hines, 


Mannitol was administered intravenously 
large doses test the effectiveness refractory edema. 


tions. During such diuresis, the ad- 
ministration solution (such 
1500 mOsM. per L.) coupled with 
tion urine with 300 350 mOsM. per 
concentration indicates net loss solute. 

diuretics have been tried 
tory edema, both 
having been reported. However, the spar- 
sity data and the infrequency their use 
suggest that they have not been generally 
effective. considerations, 
the limiting factor for their effectiveness 
the presence adequate filtration rate 
allow enough particles 
reach the tubular lumen. and os- 
potentiate each other’s ef- 

Mannitol, regarded 
hexose, excreted 


almost inert, non- 
tion alone, available for 
parenteral injection. experience with 
mannitol administered intravenously with 
and without mercurial the treat- 
ment refractory edema the basis this 
report. 


Subjects were chosen who had marked edema 
was refractory dietary salt restriction (less than 
500 mg. sodium per day) plus the usual diu- 
reties, singly and combination. all patients, 
monium and Diamox was 
the patients, digitalis was used for 
both; ACTH priming and alcohol were used for 
one (ease prolonged refractory 
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entrations (MEQ/L) 
G 


00 


-Mannitol 
-Urine flow 
“Cl 


Urinary excretion (mM/min}) Serum conc 
Urine flow (ML /minutes) 


° 


Time 9AM 10 " N iPM 2 3 4 5 


2m! Thiomerin | V. 


Fic. Case Exp. D., nephrotic edema. Serum 
electrolyte concentrations and urinary exeretion rates 
sodium, potassium, chloride, mannitol, and water 
during mannitol-Thiomerin treatments. 


edema, diuresis with administered intra- 
venously, was attempted. The dietary sodium con- 
tent was constant for several weeks before, during, 
and after mannitol administration all 
Water intake was libitum. Patients were treated 
with infusions per cent mannitol intrave- 
nously amounts 2,000 ml. (500 Gm.) over 
periods hours. Usually priming dose 
was followed slower infusion. Interruptions 
the infusions oceurred oceasionally. far 
possible, after initial exploratory experiments 
patient, standard approach was roughly fol- 
lowed. Daily outputs water, sodium, potassium, 
and chloride were determined immediately before, 
during, and immediately after administration 
mannitol. When mannitol and mereurial diu- 
retic were given together, the outputs were com- 
pared with those without treatment, 
treatment alone. 

intravenously single 2-ml. doses, 1-ml. 
doses hours apart. several cases, urinary 
gravity and the rate urine flow (for 10- 
60-minute periods) were measured throughout 
the course mannitol administration. ease, 
the excretions mannitol, water, and electrolytes 
were measured during the course day 
mannitol plus treatment. 

Urinary creatinine excretions were measured 
the method Bonsnes and 

Sodium and potassium were analyzed with the 
Perkin-Elmer flame chloride the 
method Sendroy, modified Van Slyke and 


*The mannitol used this study was provided 
Merck, Sharp and Dohme, Rahway, 
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and mannitol the method 
and Page.” Freezing point determinations were 
performed with the Fiske osmometer, means 
sodium chloride standard curve.” 


RESULTS 


Treatment Nephrotic Edema. The ini- 
tial, exploratory studies were made pa- 
tient with refractory edema sev- 
eral months duration (case table 1). 
Intravenous administration 100 200 Gm. 
mannitol with and without ml. Thio- 
merin suggested (1) that mannitol alone 
caused greater water compared with so- 
dium loss than did Thiomerin alone (Exp. 
and table 1); (2) that mannitol com- 
bined with Thiomerin caused much greater 
water and sodium losses than did either 
alone (Exp. and (3) that combined man- 
nitol and Thiomerin 
cantly water and sodium excretion 
above control nontreatment levels (Exp. 
and C). 

Following 2-week period without treat- 
ment, test was performed. 
tions were studied for each consecutive 
days which there were, respectively, 
treatment, ml. Thiomerin, ml. Thio- 
merin plus 250 Gm. mannitol, ml. Thi- 
omerin, and treatment (Exp. table 1). 
The sodium excretion the mannitol plus 
Thiomerin day was 480 mEq. above 
the average the days immediately 
ceding and following with Thiomerin alone. 
Generally, chloride excretion followed sodium 
the major accompanying anion. 
Potassium excretion was not altered man- 
nitol Thiomerin administration both. 
Total daily urinary output was increased 
about 800 ml. per day Thiomerin com- 
pared with treatment; was increased 
additional 5,600 ml. the administration 
250 Gm. mannitol (in 1000 ml. water) 
with Figure shows the rates 
per minute during the mannitol 
plus Thiomerin treatment day. The parallel- 
ism sodium, chloride, and mannitol excre- 
tions (in milliosmoles per minute) and urine 
flow rates clear. The failure potassium 
excretion increase during the di- 
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Exp. 


Exp. 


Exp. 


Case 


Case 


Case 


TABLE Refractory Edema Cases Intravenously Administered Mannitol and 


Day 


Treatment 


Thiomerin 


(ml 


| 


ho 


w 


wb 


bo bo 


w 


bo 


now ! ino NNW 


bo 


200 
100 


Mannitol 
(Gm.) 


Mercurial Diuretics 


Volume 
(ml./day) 


260 
5,120 
1,990 


1,360 
1,980 
6,620 
1,460 
1,820 

940 
7,020 
1,440 
1,400 


990 
1,800 
8,075 
1,270 
1,100 


Urine 


Total 


amounts/day 


Na(mEq.) K (mE 


ac 


BO 


or bo 


oq.) | Cl (mEq.) 


~~ 


_ 


Creatinine 


(Gm.) 


Om — — bo 


Body 
weight 
(Ibs.) 


101 


Weight 

change 

per day 
(Ibs.) 


Case 
100 75.0 89.6 1.83 188 
100 89.1 366.3 1.54 186 
84.6 60.1 100.6 1.47 18314 
1,480 35.5 74.9 31.9 1.04 176 
200 4,725 224.0 106.8 181.5 1.32 177 
2,480 54.8 98.0 32.5 1.49 176 
3,810 133.0 102.5 174 
1,250 24.8 55.6 13. 173 
250 8,685 660.3 106 639.1 1.56 176 
2,555 97.1 92.5 1.02 16714 
2,060 39.8 28.6 1.15 167 
400 264.0 210 254 197 
440 82.5 139. 193 191 
1,120 15.6 53.1 62.7 175 
1,500 13.4 68.0 51.4 175 
350 8,060 356.8 152.0 465.0 
1,140 4.0 51.4 20.6 1.02 163 +314 
1,780 22.8 133.9 30.9 1.14 16714 
1.2 27.1 6.8 153 
475 469.1 86.0 150 
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uresis also evident. During this diuresis, 
there were clinically significant changes 
serum electrolyte levels. 

Table reveals daily body weight losses 
only 214 pounds despite urinary volumes 
this ambulatory water (and salt) 
intake. experiment the massive output 
water and sodium Thiomerin plus man- 
pound loss. During the course this treat- 
ment day, the gross edema penis, scrotum, 
and lower extremities could seen disap- 
pear gradually, there remaining only trace 
edema the end the treatment day. 
Thirst was throughout treatment. 
The combined mannitol and Thiomerin treat- 
ment great loss water, sodium, and 
chloride, without adverse effects. 

Treatment Cardiac Two cases 
refractory cardiae edema were treated with 
mannitol plus Thiomerin. The first (case 
Was patient with primary pulmonary hyper- 
tension state extreme, hopeless decom- 
pensation refractory treatment for several 
months. The first control day 
vealed output only 6.6 sodium, 
and 1,360 ml. water (table Thiomerin 
alone increased the sodium output mEq. 
and the urine volume 1,980 ml., whereas 
Thiomerin plus 400 Gm. 
creased the sodium excretion 264 
and the urine volume 6,620 This 
large urinary output was accompanied 
weight loss, despite which the pa- 
tient’s clinical condition improved negligibly. 
Following this, the urinary 
dium fell zero, whether not Thiomerin 
was given. second trial Thiomerin plus 
440 Gm. mannitol increased the sodium 
output from zero 82.5 mEq. with urinary 
volume 7,020 ml. per day, and caused 
weight loss, again with very minor 
improvement. 

this patient, potassium excretion was 
clearly and significantly elevated the Thi- 
omerin-mannitol treatment. Chloride excret- 
ing generally when potassium and 
sodium excretions 
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The weight losses were rough measures 
edema loss. The failure this pa- 
tient was not secondarily aggravated the 
accumulated peripheral edema. Mobilization 
and this edema, while relieving 
the patient some discomfort, did 
cally alter his state decompensation. 
There was definite, increased pulmonary con- 
gestion and dyspnea during the mannitol in- 
fluid and blood volumes. The rate manni- 
tol infusion was decreased pulmonary con- 
gestion increased. Pulmonary congestion was 
decreased within hour after 
tion mannitol infusion. 

Ten days later, third infusion manni- 
tol was attempted. Thirty minutes after the 
infusion was begun acute pulmonary edema 
stopped, usual measures were taken, and the 
pulmonary edema terminated. Eight hours 
later another episode pulmonary edema 
occurred, did not respond the usual thera- 
had the numerous previous episodes 
acute pulmonary edema and the patient died. 

The second cardiae patient (case treated 
with mannitol had coronary artery disease 
with refractory congestive failure. 
had neither dyspnea nor findings pul- 
monary congestion. Marked pitting edema 
his lower extremities which 
strates very small sodium and 
tions, even with daily Thiomerin. 
350 Gm. mannitol with the Thiomerin 
the 24-hour sodium excretion 
350 increased the urinary output 
8,075 ml., and effected weight 
loss. case potassium was 
during mannitol-Thiomerin diure- 
sis. Chloride followed the main 
ion accompanying sodium and potassium. 

During the mannitol infusion, pulmonary 
congestion and dyspnea occurred. These sub- 
sided the mannitol infusion was slowed 
stopped. the end the treatment day, all 
but trace the edema the lower extrem- 


ities was gone. this was the main mani- 
festation his cardiac decompensation, the 


mannitol-Thiomerin treatment was clinical 
success this 

Treatment Cirrhotic One patient 
(case 4), with typical cirrhosis, 
marked emaciation, and marked ascites (but 
without edema elsewhere) that was refractory 
diuretic therapy was treated with mannitol 
plus Thiomerin. Table the 
data. Control excretion sodium was 1.2 
mEq. per day. Thiomerin alone increased 
sodium excretion whereas infusion 
475 Gm. mannitol with Thiomerin in- 
creased the sodium loss 469 mEq. This 
companied urinary volume 8,075 ml., 
and weight loss pounds. The large 
urinary losses were derived primarily from 
mobilized ascitic fluid, since other edema 
was present. Potassium excretion was unaf- 
fected mannitol administration. Chloride 
excretion followed sodium exeretion 
the end the in- 
fusion, the patient 


accompanying anion. 


dity his extremities and flapping motions 
his hands. These disappeared within 
hour after the infusion was terminated, and 
did not Dryness the mouth and 
thirst were present throughout the mannitol- 
Thiomerin treatment day. 

with edema (case 5), and one with 
edema due lupus erythematosus 
(case 6), single attempts with mannitol plus 
Thiomerin did not significantly 
dium and water outputs, and failed cause 
The data are not pre- 
sented. both cases, diminished renal fune- 
tion (markedly decreased filtration rates with 
azotemia) and small doses mannitol limited 
the numbers particles 
reaching the tubular lumens. Thus, these 
failures may reasonably attributed both 
inadequate dosage and the limiting factor 
low filtration rates. 

Mechanism Diuresis. Mannitol, 
adequate dosage, and combination with 


loss edema fluid. 


Thiomerin, was very diuretie 
peak urine flows reached were, respectively, 
18, 24, 25, and ml. per minute. Study 


OSMOTIC DIURETIC TREATMENT EDEMA 


24 ——< urine flow 
Mannitol administration 
(25%, solution) 


RATE (ML/MINUTE) 


Time 7AM 86 9 10 " N 1PM 2 3 4 5 


ml Thiomerin iV Thiomerin 


flow related time intravenously administered 


Case edema. Rates urinary 
Thiomerin and mannitol. 


individual urine specimens revealed that with 
excretory loads and urine volumes 
the urine total osmolar 
measured freezing point depression) de- 
creased asymptomatically toward 310 mOsM. 
per and the urine gravity asymp- 
tomatically toward 1.010. These conform 
the characteristics urine under di- 

The much greater natriuretic and diuretic 
effects mannitol and Thiomerin combined 
compared with either alone are demon- 
strated the data table and are clearly 
shown the time course urinary flow 
rates relation the Thiomerin and manni- 
tol administration figure (case 
first peak rate represents the 
maximal effect the first Thiomerin injection 
time constant mannitol infusion. The 
first nadir (B) represents the lessened effect 
the first Thiomerin injection with the man- 
nitol infusion unchanged. The second peak 
represents the combined effects the 
second Thiomerin injection and high manni- 
tol plasma mannitol infusion 
had been stopped, but removal 
excretion utilization the extracellularly 
distributed mannitol had not yet 
That peripheral utilization mannitol con- 
tributes significantly fall plasma manni- 
tol levels indicated total recoveries 
only and per cent, respectively, the 
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TABLE Electrolyte Concentrations before 
and after Mannitol Plus Mercurial Diuretics 


| Serum concentration (mEq./L.) 
Treat- 
Day men* 
Case 121 5.8 18.6 
24.2 
120 4.4 19.5 
121 3.6 
Case 145 5.7 
144 4.5 35.0 
| 
Case 132 3.7 100 28.9 


Treatment with mannitol plus Thiomerin. 
Fasting a.m. levels. 
Days before day table 


total doses administered cases and 4.) 
The second nadir (D) during the 
effect the Thiomerin injection after 
the plasma mannitol level had become lowered 
excretion and utilization following cessa- 
The third 
peak occurred following the restarting 
mannitol infusion while the effect the 
second Thiomerin injection was still present. 
Thus, nadir represents the diuretic effect 
primarily mannitol, and nadir 
sents the effect primarily Thiomerin; 
whereas peaks and each represent the 
combined effects mannitol and Thiomerin. 


tion the mannitol infusion. 


These data demonstrate the effectiveness 
rial diuretic treatment refractory ede- 
ma. patient, mannitol with 
Thiomerin was effective and without adverse 
reactions. patients, was pre- 
dicted, the mannitol infusion caused pulmo- 
nary edema during the osmotic diuresis. 
cirrhotic patient, marked diuresis was fol- 
lowed early signs central nervous sys- 
tem symptoms hepatic insufficiency. 
other patients, one with cirrhosis, 
the other with the nephrotic syndrome 
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lupus erythematosus, diuresis failed 
because both inadequate dosage and 
markedly reduced filtration rates. The effect 
mannitol nonrefractory was not 
studied. 

The increased effectiveness the combina- 
probably can explained their known 
different actions. Mannitol, its water- 
retaining and sodium-diluting de- 
creases the numbers sodium-absorbing sites 
the tubular cells that are exposed so- 
dium Thiomerin reduces the avidity each 
these decreased numbers sites for sodi- 
The combined effects re- 
sult great proximal tubular rejection 
sodium (and anions). Both 
and nonabsorbed (due 
effects tubular cells) have 
been shown act osmotic diuretics. The 
nonabsorbed and the mannitol retain 
water isosmotically the proximal tubule 
and thus present amounts water 
and electrolytes the distal tubule which 
are followed excess would 
expected that any could 
effectively combined with any metabolic 
diuretic that acted directly the active cell 
mechanism for sodium transport. The fac- 
tors influencing excretion sodium are 
numerous and variable that absolute val- 
ues sodium may expected for 
given doses diuretics, 
onstrated the ability osmotic diuretics 
the tubular rejection sodium 
from whatever level rejection existed im- 
mediately prior their 

Despite the great losses water, sodium, 
and chloride during the course combined 
mannitol-Thiomerin treatment (table 
significant changes serum sodi- 
um, potassium, chloride, bicarbonate con- 
values during treatment case (fig. 
before and after treatment cases 
(table 2). 

substantial difference was 
tween the natriuretic diuretic effects 
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mannitol plus Thiomerin the patients with 
refractory edema renal, cardiac, hepat- 
origin. The diuretics were effective 
shifting toward greater tubular rejection 
sodium and water. The similarity diu- 
effects conforms with the concept that 
these different states excessive sodium re- 
sorption tubular cells, due mainly in- 
creased aldosterone effect, the final com- 
mon pathway for the development 

The clinical value osmotic diuretics 
refractory edema must evaluated more 
extended studies. The hazards pulmonary 
edema patients may minimized 
use adequate doses urea other 
that are distributed through- 
out body water rather than extracellular fluid 
alone. patients, the effects 
repeated treatment gradually remove ex- 
tensive ascites and peripheral edema must 
evaluated. 

large adequate doses combination with 
(metabolic) tubular cell sodium resorption 
blocking diuretics should considered when 
edema states are refractory all other di- 
therapy. 


SUMMARY 


Mannitol, typical osmotic diuretic, was 
administered intravenously large doses 
(up 475 Gm. hours) small num- 
ber patients with edema refractory other 
diuretic therapy. Whatever the previous 
levels sodium, chloride, and water 
tion, the administration mannitol marked- 
those levels excretion. 

The combination mannitol and mer- 
was much more effective than 
(up 660 per day) and water (up 
8,685 ml. per day), and weight 
(edema) losses whether the edema was 
renal, cardiac, origin. Negligible 
very large weight losses oceurred, being 
determined both excretions and simultane- 
ous intakes. responses were not 
necessarily accompanied clinical benefits. 
The were not accompanied 
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eally significant alterations serum electro- 
lyte concentrations. 

The data conclusively demonstrate the abil- 
crease the urinary excretion water, sodium, 
and chloride cases refractory edema. The 
mechanism which this accomplished 


discussed. The hazard inducing pulmo- 
nary edema administering diuret- 
ics patients recognized. The 
clinical value diuretics must de- 
termined additional studies. 


ACKNOWLEDGMENT 


The authors wish thank Drs. Smith Freeman 
and Lyle Baker for their contributions this 
work, and Bond, Wheeler, Phillips, 
and Perry for their important technical as- 
sistance. 

SUMMARIO INTERLINGUA 

Mannitol, diuretico osmotic, esseva 
administrate per via intravenose grande 
micre numero patientes con edema que 
esseva refractori altere formas therapia 
diuretic. Sin reguardo previe valores del 
exeretion natrium chloruro, aqua, ad- 
ministration mannitol augmentava ille val- 
ores marcatemente. 

combination mannitol con diure- 
tico esseva multo plus efficace que 
tion natrium (usque 660 mEq per die) 
perdiates peso (de edema), sin re- 
guardo edema esseva origine renal, 
cardiac, hepatic. perditas peso vari- 
ava inter negligibile multo 
esseva determinate per factores del excre- 
tion del ingestion contemporanee. re- 
sponsas diuretic non esseva 
beneficios clinic. 
tiones non esseva 


exere- 


mente significative alterationes concen- 
trationes del seral. 

datos demonstra fae- 
mareate augmentos del uri- 
mechanismo que resul- 


edema refractori. 


q 
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ducer edema pulmonar per administration 
debe esser determinate 
additional. 
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Serum Lipids South African Bantu and White Subjects 


M.D., Lazarus, B.Sc., Mrost, B.A., AND SCHNEIDER, B.Sc. 


Normal South African Bantus differ from white Europeans lipoprotein pattern 
Urban Bantus have higher cholesterol 
concentrations and lower cholesterols 


Young rural Bantus 


have lower a-lipoprotein cholesterols than young urban Bantus, and both have lower 


B-lipoprotein cholesterols than old urban Bantus. 


These differences may related 


standards living and are thought value defining the “ideal” levels for both 


cholesterol fractions. 


URING the course serum lipid studies 

the different racial groups South 
Africa, apparent that normal Bantu 
(Negro) subjects differed from white South 
Africans lipoprotein pattern well 
total serum cholesterol levels. The findings 
reported here confirm previous 
other South African but, addi- 
tion, considerably higher z-cholesterols and 
considerably lower were found 
the urban Bantus than the whites. 
Further has been found that young urban 
Bantus have higher total cholesterol levels 
than young rural Bantus and this increase 
entirely the fraction, whereas 
the further increase with age the urban 
Bantu confined the frac- 
tion. These differences are statistically sig- 
nificant, despite the wide ranges, and may 
importance defining the values 
both and cholesterols. The 
results are also briefly considered from the 
value some the measures proposed for 
the prevention treatment atherosclerosis 
and coronary thrombosis. 


MATERIAL AND METHODS 


The lipid studies are reported 104 males, 
and brief comparisons are made with similar data 
obtained small groups Bantu and white fe- 
males. The male subjects consisted urban 
Bantus, rural Bantus, and white men. The 
rural Bantu group were young individuals from 
tribes Southern Africa their first visit 
the Rand Gold Mines; their blood samples were 


From Laboratories, Medical Centre, Jeppe 
Street, Johannesburg, South Africa. 


collected within few days their arrival 
Johannesburg, during short period hospital 
treatment for scabies and other minor skin lesions. 
The urban Bantus consisted detribalized sub- 
jects and were divided into groups: group 
young men service “flats” apart- 
ments, group old men who were employed 
utility transport corporation and who 
received wages above the usual Bantu level; and 
convalescent hospital group who had been ad- 
mitted the surgical wards for hernial repairs, 
hemorrhoidectomies, and fractures. 
men represented “selected” group the sense 
that they had been referred physicians for 
various laboratory investigations the fasting 
state. The opportunity was taken study the 
serum lipids and the results were correlated with 
the clinical diagnosis. evidence dis- 
ease was found “normal” subjects, and non- 
vascular disease was diagnosed sub- 
jects. The diagnoses made the latter group were 
peptie senile osteoporosis, Addison's dis- 
bronchitis, gout, chronie lymphatie leuke- 
mia, leukoderma, lipomata, mycosis fungoides, 
duodenal uleer, and eases of) cholelithiasis. 
The serum total lipids were estimated Kun- 
kel’s method,” the total cholesterol Pearson’s 
and the lipoprotein fractions and their 
fraction included both 
the dense band itself, and the “trail” 
“0” All estimations were 
performed serum from venous blood 
the early morning after overnight fast. 
Fasting specimens were considered essential for 
comparison total lipids; addition there may 
diurnal variations various lipid fractions 
and exercise may also influence the cholesterol 
level after The analyses were out 
the great majority the specimens the day 
collection. The separated serum was stored 
when the estimations were delayed more than 
few hours. Although storage serum 
alteration the lipoprotein pattern con- 
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TABLE 1.—Classification Bantu and White Men According Serum 
Total Lipids and Total Cholesterol Values 


Class 1 Class 2 Class 3 
Normal total Normal total Raised total 
cholesterol, cholesterol, cholesterol, 
Number Age normal total lipids raised lipids raised lipids 
Group of 


subjects 


Range Mean 


Number Number Number 
of of of 
subjects 


subjects subjects 


Bantus 
Young rural 
Young urban 
Old urban 
Convalescent urban 


16-29 
18-31 
46-71 


Whites 


Nonvascular organic disease 


One case not classified with raised cholesterol, but normal total lipid levels. 
One case diabetes mellitus, and case ‘‘vascular disease.”’ 
evidence organic disease. 


TABLE Total Cholesterol and Lipoprotein Cholesterol Fractions 
Bantu and White Men (Classes and 2)* 


Total cholesterol 


a-Lipoprotein cholesterol 8-Lipoprotein cholesterol 


Number mg. per 100 ml. mg. per 100 ml. % Total mg. per 100 ml. % Total 
Groupt of 


Mean Mean Mean Mean Mean 
Range + 8.D. Range + §.D. Range + S.D. Range + §.D. Range « §.D. 
Bantus 


The detailed statistical analysis has been omitted. 

One subject (not classified) has been excluded from the analysis. 
Two subjects, one whom had diabetes mellitus, and one 


vascular have been excluded. 
One subject class has been excluded. 


has been our experience that paper elec- 
trophoretograms serum stored for longer than 
lipoprotein and corresponding increase 


subjects whose total lipids were below 700 mg. 
per cent and whose cholesterol concentrations 
were below upper limit for per 


lipoprotein. cent American population the same 
RESULTS ages. These upper limits ranged from 219 

The various groups into which the subjects mg. per cent years maximum 332 
have been divided are shown table and mg. per cent years, and thereafter 
each group has been further accord- gradual decrease 276 mg. per cent 
ing the serum total lipid and total choles- years age. Cholesterol levels reported for 


terol concentrations. Class includes all the white South and our own unpub- 
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TABLE 3.—Serum Total Lipids and Lipoprotein Fractions 
Bantu and White Men (Classes and 2)* 


e~Lipoprotein 8-Lipoprotein 


Number 
Groupt of 
subjects 


mg. per 100 ml. 


% Total lipids %, Total lipids 


Range Mean + 8.D. 


Range 


Mean + 8.D. Range Mean + S.D. 


Bantus 


480 —770 
490 —760 
433 —750 


600 


567 +98 


Whites 


82+7 


One subject class has been excluded. 


Class 
all subjects whose total lipids were 
above 700 mg. per cent but whose cholesterol 
levels were below the same upper limits 
class Class all subjects showing 
total lipids above 700 mg. per cent and total 
cholesterol values above Keys’ upper limits. 

will seen from table that only 
the young Bantus and only the older 
Bantus fell into class and none into 
although individual had raised serum cho- 
lesterol while the total lipid concentrations 
were normal. The white men showed similar 
distribution. order determine 
whether differences existed ‘‘normocholes- 
subjects statistical analysis the 
data classes and was earried out. The 
results are presented tables and and 
the more important follow. 

Total Cholesterol and Choles- 
terol Fractions (Table old urban 
Bantu group shows similar levels 
cholesterol the ‘‘normal’’ white group 
(p=0.5) and the white group with non- 
disease This lack 
difference surprising view previous 
reports and probably related the high- 
standard living the old urban Bantu 
group this study. This interpretation 


lished figures are the same order. 


The detailed statistical analysis has been omitted. 


One subject (not classified) has been excluded from the analysis. 
Two subjects, one whom had diabetes mellitus, and one ‘‘vascular have been excluded. 


supported the fact that the convalescent 
Bantu group, which consisted individuals 
poorer economic show sig- 
nificantly lower total cholesterol 
levels than both old urban Bantus and white 
subjects, and similar levels the young 
urban Bantus. Considerable differences are, 
however, apparent the cholesterol 
tions. There highly significant decrease 
(p<0.01) the mean cholesterol 
percentages and absolute values both white 
groups when compared the old urban 
Bantus, and also highly significant 
(p<0.01) the per- 
centages and absolute values. contrast 
the white groups show differences 
either the percentages the abso- 
lute values the cholesterol frae- 
tions. The fact that these differences cancel 
out the total cholesterol detracts consider- 
ably from the value estimating the total 
cholesterol alone. 

for the young Bantus, both the rural 
and urban groups show significantly lower 
(p<0.01) mean total cholesterol 
tions than the old urban Bantus. The young 
rural group, however, shows both significantly 
lower (p<0.01) and concen- 
trations, whereas the young urban group has 
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thus apparent that the rise total 
with age and improved living conditions 
the urban Bantu due increase the 
whereas the rise from the young 
rural the young urban Bantus due solely 
noteworthy that there absolute in- 
crease the fraction from the 
rural the young urban Bantus, the higher 
mean percentage young 
rural simply reflection the 
lower 

The fraction appears reach 
apparent maximum mg. per cent 
the urban Bantu groups. The minimum 
8-cholesterol found the young urban 
rural Bantu—approximately 110 115 mg. 
per cent. suggested below that these levels 
are optimal and the basis these figures 
would follow that the levels for 
the total cholesterol should 170 185 
per cent, for the z-lipoprotein cholesterol per- 
centage per cent, and for the B-lipo- 
cent. significance that the percentage 
and absolute concentrations and B-lipo- 
proteins young adult normal 
white confirmed our labo 
values. Older white women also show signif- 
icantly percentages and 
significantly higher percentages 
than the old urban and this also holds 
for the absolute concentrations the a-cho- 
lesterol and fractions. Similar 
differences are found between old and young 
adult white 

Total Lipids and Liproprotein Fractions 
(Table The lower total cholesterol con- 
centrations the young rural Bantus are 
(p<0.01) total lipid levels compared both 
young and old urban Bantus. This again 
appears due mainly the low 
protein level young rural Bantus, 
centage, and reflected higher 
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lipoprotein fractions the levels 
not differ young rural 
Bantus. young urban Bantus, how- 
ever, show both higher mean 
percentage and lower mean 
percentage than the old urban Bantus al- 
though the total lipid levels the groups 
Similar conclusions are reached 
young Bantus are compared with the older 
convalescent Bantu group. Analysis the 
lipid and ‘actions, therefore, 
confirm the cholesterol findings but the results 
are general lesser significance view 
the greater the lipoprotein 
the inherently greater error the estimation 
the stained lipoprotein bands compared 
measurement the cholesterol 
Discussion 
now generally accepted American 
and western European countries that appar- 
ently healthy people not necessarily repre- 
sent normality, i.e., freedom from 
rosis, since myocardial endemic 
these countries. This also appears 
true for white South Africans, whereas the 
South African Bantu not severely afflict- 
with These features have 
been correlated with the lower cholesterol 
els the Bantu and more with lower 
12-20 and 20-100 classes the B-lipo- 
proteins the Bantu when 
the levels for sample the New 
York City white population. comparable 
ultracentrifuge studies have yet been reported 
for normal white South Africans, 
differences the low density bands lipo- 
proteins between the Bantu and American 
are supported the present investiga- 
tion the demonstration significant differ- 
between the and cho- 
lesterols the Bantu and South African 
white subjects. 
The implications the differences the 
cholesterol fractions between the Bantu and 
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white groups may considerable signifi- 
apparent from what has already 
been said that the ‘‘normal’’ 
cholesterol countries where atherosclerosis 
endemic may far above the ‘‘ideal’’ 
value, which could defined the choles- 
terol level individuals free athero- 
sclerotie lesions. 


cance, 


This course assumes the 
validity the premise that 
relationship exists between 
centration and atherosclerosis. The substitu- 
tion ideal value for 
range has much commend it. 
practice simply mean the mean value found 
communities where modern 
has not been established, and 
where presumably there low incidence 
atherosclerosis, and certainly low incidence 
coronary thrombosis. 

has been that strong 
argument can developed for the contention 
that the ideal serum cholesterol level for 
adult human being about 150 mg. per cent. 
Such levels have been found several primi- 
tive this study the mean 
cholesterol level the group rural young 
Bantu, 145 mg. per cent would appear 
support this claim, but examination 
the and cholesterol levels 
young rural and urban Bantus reveals the 
fact that while difference exists between 
the mean levels cholesterol, 
the former show considerably 
protein cholesterol levels. There also 
percentage the rural 
Bantu, which confirms previous study 
possible that the low 
protein level the rural Bantu studied here 
and the African peasants studied Nigeria 
simply expression the poor physical 
state and low-fat intake these people. With 
development the first striking 
change seen the young urbanized Bantu 
increase the which approxi- 
mately doubles itself and remains this 
level the older groups. Similar and 
levels have been found our 
laboratory for young healthy white women, 
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and have come regard the ‘‘ideal’’ value 
for the total cholesterol being the region 
170 180 mg. per cent, rather than 
the region 150 mg. per cent, which the 
level malnourished 
communities. 

Judged these criteria, all the normo- 
white subjects this study 
This 
sion supported the high incidence 
atherosclerosis, despite apparent good health, 
the South African white population. 

These findings have prompted con- 
sider the advisability determining the 
values for both and 
extend into the biological field the estab- 
differences between 
the and cholesterol fractions. 
working hypothesis have regarded 
the component being better 
adapted the transport 
fatty acids than the This view 
supported the higher concentrations 
this component human subjects relatively 
free and those animal 
resistant 
sclerosis, and also the association the 


primitive 


may considered abnormal. 


species 


heparin-clearing factor with 
although this finding has been 
The indicating the 
background high levels 
cholesterol also well known. this hypoth- 
esis valid, follows that racial groups 
with low atherosclerosis and 
coronary thrombosis have ‘‘ideal’’ levels 
sider that the ideal values for 
cholesterol should mg. per cent 
and for cholesterol 110 120 
mg. per cent. decrease the 
bined with increase the would 
favor the development pathologie arterial 
changes. However, the apparent paradox 
low a-level population group with 
easily resolved reference the level 
the cholesterol. Where this 
the level, would implicate some 
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factor other than arterial disease respon- 
sible for the low Among impoverished 
African peasants, such abnormality 
fat transport could due poor nutrition, 
which would adequately explain the very 
low total cholesterol values, e.g., less than 
100 mg. per cent not infrequently encountered 
these peoples. 

Finally this hypothesis and the concept 
values for both and 
may help assessing the signifi- 
cance some the measures proposed for 
the treatment atherosclerosis. For example, 
although low-fat diets atherosclerotic 
subjects decrease the total cholesterol and 
total lipid levels, they not 
z-lipoprotein cholesterol fractions, which re- 
main obstinately below the ‘‘ideal’’ value. 
This finding suggests that such treatment has 
effect the metabolic abnormality that 
may underlie the process. 
Estrogens the other hand have been found 
correct the pathologie protein-lipid rela- 
tionships survivors myocardial infare- 
component and decrease 
the B-component. tempting correlate 
this effect estrogens with the normal 
lipoprotein pattern the Bantu, since there 
evidence different estrogen excretion 
with potent estrogens for obvious reasons 
not desirable, trials with similar 
compounds showing poor estrogenic activity 
should conducted assess the power 
such compounds alter the lipoproteins 
the ideal pattern. 


SUMMARY 

the rural and urban young Bantu 
groups show significantly lower total choles- 
terol concentrations compared the old 
urban Bantu. The young rural group, how- 
ever, shows both significantly lower and 
whereas the young urban group 
has similar significantly 
lower The increase 
cholesterol with age the Bantu thus 
almost entirely due increase the 
tion, whereas the increase from the young 


rural the young urban subjects due 
fraction from the young rural 
the young urban Bantu. 

The mean cholesterol concentrations old 
urban Bantus and whites comparable ages 
are similar, but the old Bantus show signifi- 
lower than the whites. These 
differences appear cancel out the 
total cholesterol and this fact con- 
siderably from the value this estimation. 

The lower total cholesterol concentrations 
the rural Bantu are paralleled their 
significantly lower total lipid levels, and again 
this due mainly the low 
lipoprotein fractions Bantus and whites 
similar the cholesterol patterns, but the 
results are less significance view the 
greater scatter the lipoprotein results. 

The findings reported this paper have 
prompted consider the advisability 
determining the ‘‘ideal’’ values for both 
and This would 
logical attempt extend into the 
biological field the established 
differences between the and 
cholesterol fractions. Our results suggest 
that ideal values for cholesterol 
are mg. per cent and for 
cholesterol 110 120 mg. per cent. de- 
crease the combined with increase 
the considered favor the 
development atherosclerosis. 
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INTERLINGUA 


gruppos juvene bantus, tanto rural 
como etiam urban, monstra concentrationes 
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cholesterol total plus 
basse que gruppo bantus urban etates 
plus avantiate. juvene gruppo 
rural monstra valores significativemente plus 
basse tanto pro alpha como etiam 
pro beta, durante que juvene 
gruppo urban simile valores pro cholesterol 
valores pro cholesterol beta. Assi aug- 
mento del cholesterol total 
bantus con progresso lor etate quasi 
integremente attribuibile augmento del 
fraction beta, durante que differentia inter 
juvene gruppos rural urban attribui- 
bile significativemente altiate valores del 
fraction alpha gruppo urban. merita 
esser notate que valores cholesterol beta 
juvene bantus urban que juvene bantus 

concentrationes medie cholesterol 
bantus urban etate plus avantiate simile 
illos blaneos etate sed 
bantus etate plus avantiate monstra 
significativemente plus alte concentrationes 
cholesterol alpha significativemente plus 
basse concentrationes cholesterol beta que 
Iste differentias 
total—un facto que reduce considerabilemente 
utilitate iste estimation. 

plus basse concentrationes cholesterol 
lipido total, isto novo attribuibile 
lipoproteina alpha. differentia inter 
fractiones lipoproteinie bantus blancos 
simile differentia valores pro 
lipoproteina minus significative causa 
plus extense dispersion del valores. 

constatationes reportate presente 
studio inducite nos considerar utilitate 
determinar valores ‘‘ideal’’ separatemente 
pro cholesterol alpha cholesterol beta. Isto 
esserea essayo logic transferer 
establite differentias inter fractiones 
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cholesterol alpha beta. 
Nostre resultatos suggere que valores ideal 
pro cholesterol lipoproteina alpha inter 
lipoproteina beta inter 110 120 pro 
cento. del fraction alpha 
combinate con augmento del fraction beta 
considerate como factor favorabile 
disveloppamento atherosclerosis. 
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Venous-Arterial Admixture the Lungs 
Primary and Secondary Polycythemia 


use technic for measuring arterial oxygen tension, venous-arterial 


shunting the lungs was investigated patients with primary and secondary polyey- 
themia before and after treatment and normal and emphysematous 


subjects. 


LTHOUGH the arterial 
tion normal most patients with 
uncertain, but decreased diffusion capacity 
and damage the respiratory center are 
possibilities that been 


The causes such reduction are 


function, however, significantly 


deranged 


The oxygen dissociation 
venous-arterial ad- 
mixture was found Cassels and 
normal subjects, but the technic they 
employed for estimating left much 
desired. 

The following report deals with studies 
venous-arterial admixture the 
patients with both primary 
polyeythemia and involves more sensitive 
method than that used Cassels and Morse. 
For comparison, similar studies were also 
bronchopulmonary disease 
emphysema. 


Arterial oxygen saturation was determined 
direct sampling with the subject breathing room 

Venous-arterial admixture was then estimated 


From the Cardiopulmonary Laboratory the De- 
partment Internal Medicine, University Texas 
Southwestern Medieal Dallas, Tex. 

This work part projeet being supported 
grant from the Publie Health (H- 
2113). 


determining the alveolar-arterial oxygen gra- 
dient after the patient had breathed pure oxygen 
for more minutes. Another arterial sample 
was collected anaerobically, using syringe that 
had been heated body temperature. The syringe 
was capped, quickly transferred heated cen- 
trifuge, and centrifuged special cup for 
seconds. air-tight polarograph cell fitted with 
dropping mereury electrode’ was 
with the supernatant plasma dis- 
placing mereury from the about 1.5 ml. be- 
ing sufficient for the purpose. 
0.5 volt was applied across the cell and 
the produced reduction the physi- 
dissolved oxygen the cathode recorded. 
The total time from drawing the blood polaro- 
recording was 3.5 minutes, the blood and 
plasma being maintained 37C. throughout the 
procedure. Calibration was athieved equilibrat- 
ing the patient’s plasma tonometers with 
more gas mixtures known oxygen tension, trans- 
ferring the plasma anaerobically the polaro- 
graph cell, and determining the oxygen 
current. From the graph oxygen 
tension versus constructed, the oxygen 
tension any unknown sample obtained. 

Toward the end this study improved 
method for measuring oxygen tension directly 
whole blood 

Mean oxygen tension 
from the alveolar equation. Arterial carbon diox- 
ide tension was estimated, using the nomogram 
Singer and measuring arterial 
and dioxide content. During pure oxygen 
breathing with complete nitrogen washout, the 
comes 

PaO. = B— Pacos 

where PaO. Mean alveolar tension 
pressure 
(47 mm. He) 
Arterial CO. tension (assumed 
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Patient and (age) 


Primary polycythemia 
E.P. (57) 


P.F. (51) 


(40) 


J.H. (52) 


W.B. (54) 


(48) 


Secondary polycythemia 
R.K. (59) 


T.F. (57) 

(47) 
Pulmonary emphysema; 

S.F. (41) 


R.Ho. (56) 


(48) 


(76) 


B.S. 


D.L. (59) 


0.5 sec. EC 


TABLE 1.—Pulmonary Function Studies 


Res. vol. 


LILLEHEI, WU, HALDEN, AND SPROULE 


Vital capacity Total Pa CO2 
Date (ml.) (and % of V.C. capacity TAs LiMsF after 30’ 
predicted) X100* (%) (ml.) X100 (%) 02 (mm. Hg) 

8-31-55 
7-55 5250 (130) 5800 2.3 
9-55 
5-56 
4-16-57 
4830 (126) 7900 1.0 

3800 (103) 


Volume air expired first 0.5 second expressed per cent the total vital capacity (normal 


per cent). 


intrapulmonary mixing. 


The alveolar-arterial oxygen tension gradient 
was then subtracting arterial oxygen 
tension, obtained polarographically, from the 


culated mean alveolar oxygen tension. 


Red cell mass was measured the radioactive 


chromium technic” with blood collection and 
hours. 


Fourteen normal subjects, 


1 
J.E. (57) 
see 
J.C. (55) 
R.H. (72) 
| 
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TABLE 2.—Alveolar-Arterial Oxygen Tension Gradients Patients before and after Treatment Polycythemia 


Patient Treatment 


Primary polycythemia 
4/27/55 
8/31/55 Phlebotomy 


and P32 


Oxygen satura- 
tion (room air 
breathing) 


(PA O2-PaQg) 
Alveolar-arterial 
gradient during 

100% breathing 
(mm. Hg) 


RBC mass. 
(ml./Kg. of 
body weight) 


Hematocrit 


367 
168 


10/ 7/55 
11/ 9/55 


Phlebotomy 


K.H. 


None 
None 


5/56 
4/16/57 


J.H. 


W.B. None 


None 


Secondary polycythemia 
R.K. 9/56 
3/20/56 


None 
Phlebotomy 


None 


Phlebotomy 


10/21/55 
1/23/56 
11/15/55 
1/13/56 


J.C. None 
Phlebotomy 


W.K. 


None 


None 


patients with bronchopulmonary disease 
and pulmonary emphysema, and patients with 
were studied. Based 
evaluation pulmonary funetion studies 
(table and the arterial oxygen saturation dur- 
ing room air breathing (table per cent sat- 
uration above considered normal), there were 
secondary 

tients with chronic pulmonary disease were given 
vigorous treatment with nebulization 
chodilators via intermittent positive pressure 
breathing, postural drainage, and 
prior our studies. This was done 
that the effects infection, pooled secretions, 
could minimized while was under 
study. 

None the desaturated patients had clinical 
evidence right-to-left shunts. 


137 


97 


aé 


RESULTS 

test the reliability the 
method used, duplicate analy- 
ses arterial oxygen tension during oxygen 
breathing were compared consecutive 
patients. The mean difference between these 
duplicates was 2.5 2.0 per For 
unknown reasons, the 
using dropping electrode was not 
reliable for measuring oxygen tension less 
than about 150 mm. plasma and was 
not used for measurements these ranges. 
Above this level there was straight line 
relationship between oxygen concentration 
plasma and current. This re- 
lationship was not affected variations 
carbon dioxide tension. 


As 


65.2 
95.5 
95.5 47.5 
50.6 326 
44.6 106 
403 
10/1/55 86.5 41.2 293 
145 
29.3 169 
105 
50.4 195 
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TABLE Oxygen Tension 


ents Subjects without Polycythemia 


Alveolar-arterial gradient on 
100 per cent O2 breathing 
(mm. Hg) 


Mean Range 


Normal subjects 
(14 cases) 

Severe bronchopulmonary 

disease with pulmonary 

emphysema cases) 


63.6 +28 118 


Table shows the relatively large alveolar- 
gradients that were 
patients with cases 
treated with phlebotomy both, 
repeat study days months later 
regularly showed decrease gradient 
toward normal. Although the red cell 
mass was within normal limits, 
the hematocrit was and there was evidence 
with true polycythemia. 

Table shows the mean and range 
alveolar-arterial oxygen 
observed normal subjects, and 
patients with severe 
nary disease and emphysema during 100 per 
cent oxygen breathing. 


None were polyey- 
The mean gradient higher the 
emphysema group than the normal sub- 
jects, but there considerable overlap and 
the difference not significant this 
series. 

Figure shows the relationship between 
and the alveolar-arterial oxygen 
tension gradient number normal sub- 
jects and patients with various diseases with 
and without order show 
the low ranges this relationship, some 
anemic patients not otherwise reported 
this paper have been included. 
tion coefficient plus 0.55. 


The correla- 


Venous-arterial admixture the lungs 
can identified when the oxygen tension 
the arterial blood significantly less than 
that the alveoli. the subject breathes 
pure oxygen for minutes before and during 


Gradi- 
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Hematocrit 


° 100 200 300 400 
Alveolar-arterial gradient during 100 % Oz breathing (mmHg) 


Fie. The relationship between hematoerit and 
alveolar-arterial oxygen tension gradients. 


virtually eliminated and even 
ventilated areas the lung highly 
oxygenated. the high oxygen ten- 
sion brings about almost complete equilibrium 
between alveolar air and capillary blood, 
spite impaired diffusion. the absence 
oxygen tension difference that persists under 
these circumstances must result from shunt- 
ing mixed venous blood through lung 
vessels without adequate exposure alveolar 

data indicate that the effects im- 
paired diffusion and ventilation-perfusion 
oxygen gradient are, fact, 
minutes more pure oxygen breathing, 
because the alveolar-arterial oxygen gradients 
severe emphysema were normal only 
slightly Conversely, the alveolar- 
arterial gradients were high untreated 
normal pulmonary function. 

The possibility that improvement 
monary function rather than phlebotomy 
caused the reduction 
gradients patients with secondary polycy- 
themia has been considered. 


However, there 


consistent 


between 
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changes gradient and 
pulmonary function measured our pa- 
tients. the other hand, there was invar- 
elevated hematocrit and decrease 
elevated alveolar-arterial gradient. 

the previously recognized benefits 
lowering the hematocrit vera 
can added the decrease venous-arterial 
admixture. However, even the considerable 
venous-arterial shunting involved accounts 
for only small decrease arterial oxygen 
saturation during room air breathing. The 
question using phlebotomy for treating 
cor pulmonale with 
remains Although the decrease 
venous-arterial admixture produced 
phlebotomy may raise arterial oxygen some- 
what, that small decrease 
blood and tissue oxygen tension might 
oxygen capacity the 

the present time the mechanism the 
venous-arterial admixture association with 
polyeythemia unknown. The mechanism 
that appears most worthy future study 
the possibility that normally nonfunctioning 
shunts between pulmonary 
sions and pulmonary veins become perfused 
the presence Whether 
these shunts open result changes 
secondary increased blood viscosity) 
blood volume, combination both, 
some other mechanism, remains 
elucidated. 


SUMMARY 


increased alveolar-arterial oxygen pres- 
sure gradient during oxygen breathing has 
been observed association with elevated 
hematocrit level patients 
primary secondary These 


alveolar-arterial oxygen gradients 
were always decreased toward normal 
when the elevated hematocrit was reduced 
phlebotomy 

with emphysema the 
dients during 100 per cent oxygen breathing 


were near normal. This indicates that the 
effect impaired diffusion ventilation- 
arterial gradient virtually eliminated 
pure oxygen breathing. The considerable 
venous-arterial admixture noted poly- 
mental conditions must due 
shunting the lungs. 

The fact that the alveolar-arterial gradient 
can decreased reducing the hematocrit 
level suggests that some sort cause and 
effect relationship between the two may exist. 
The nature this relationship remains 
elucidated. 


SUMMARIO INTERLINGUA 

augmentate gradiente alveolo-arterial 
del pression esseva observate 
association con elevate nivello hemato- 
secundari durante respiration oxygeno. 
gradiente alveolo-arterial pression oxy- 
genic redescendeva omne casos verso 
norma mesmo attingeva lo. 

con emphysema, gradientes alveolo- 
arterial esseva vicinitate del norma 
durante respiration 100 pro 
oxygeno. Isto indica que effecto exercite 
per defectos diffusion ventilation 
perfusion super gradiente alveolo-arterial 
virtualmente eliminate per respiration 
oxygeno pur. grado considerabile 
sub mesme conditiones ex- 
perimental debe resultar shunts 
pulmones. 

facto que gradiente alveolo-arterial 
pote esser reducite per abassar nivello del 
hematocrite suggere que relation causa 
effecto existe inter duo. character 
iste relation remane elucidar. 
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Serum Lipid and Estrogenic Effects 
New Estrogen Analog 


Comparison with Premarin Men with Coronary Heart Disease 


side-effects and serum lipid changes were studied middle-aged men with 


coronary heart disease during 6-month period with varying dosage levels Manvene, 
new estrogen significant lipid-shifting effects were noted and 
mg. daily, these were not comparable with those mg. Premarin. Analysis 
seattergrams individual and lipoprotein responses both Manvene-treated 
and Premarin-treated patients revealed favorable dissociation these 


the men the Manvene groups. 


profound changes the serum lipids 
resulting from estrogen administration 
men and women with 
disease have been documented several lab- 
But these presumably 
undesirable estrogenic side-effects, especially 
middle-aged Among many measures 
suggested avoid the 
very low estrogen intermittent es- 
trogen and various androgen 
plus estrogen the most prom- 
ising appeared the use synthetic 
analogs steroidal estro- 
gens, which might retain significant lipid- 
shifting and yet lack estrogenicity. 
Among many estrogen analogs synthesized 
one, 5(10)-estra- 
(Manvene), showed lipid- 
shifting effects the rabbit and the chick, 
the chick, but only 
slight activity when tested 
mouse uterine growth rat vaginal smear 


The results subacute and chronic 


From The Division and The Researeh 
Laboratory, The Memorial Hospital, Mass. 

This work was supported grants from 
Searle and Co. and the Distriet Chapter, 
Massachusetts Heart Association. 

preliminary report was presented the Tenth 
Annual Meeting the American Society for the 
Study Chicago, Nov. 12, 1956. 


toxicity studies the rat showed this 
thus allowing its use 
trials. 


Such trial was designed test whether 
this dissociation remained valid men 
long-term therapy. Previously reported data 
for relatively brief treatment periods sug- 
6-month period therapy with oral Man- 
vene dosage levels the basis this 
report. 

MATERIAL AND 


bulatory men, who had recovered from proved 
were selected for study. 
These patients were seen private practice and 
were largely business, professional and white-col- 
lar workers, per cent whom were North- 
ern European Anglo-Saxon 

evaluations were done prior therapy, 
together with least complete serum lipid 
studies. Twenty-nine patients were divided into 
groups and placed 2.5, 5.0, 10.0 mg. 
Manvene daily for months, with monthly 
and serum lipid studies. For comparison, 
tients were placed mg. daily oral, mixed 
conjugated equine estrogens, N.N.R. (Premarin) 
long-term basis, and were re-evaluated 
and months therapy. The for- 
mulas Manvene and sodium estrone sulfate, the 
chief constituent Premarin, are shown fig- 
ure 

both the Premarin and 
Manvene groups were graded the 
schema table 
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TABLE 1.—Scoring Side-effects 


Side Effects Months Months 
Breast tenderness 

Slight 

Moderate to severe 3 2 
Breast hypertrophy 

Slight 


Depression sex functions 


Complete 
Maximum possible score 
Total 


SODIUM ESTRONE SULFATE 


DIOL [MANVENE 


Fic. Structures Manvene and sodium estrone 
sulfate, the principal active estrogen Premarin. 


The reason for the assignment more weight 
breast hypertrophy than the other categories 
the objectivity this effect, ruling out any 
misinterpretation due the bias either the 
examiner the patient. 

and lipid phosphorus were determined 
lipids and cholesterol/phospholipid (C/P) ratios 
were calculated the conventional way. Ultra- 
teins, determination the cholesterol content 
the fractions, and the B-/a-lipo- 
protein cholesterol ratios were done 
earlier 
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Sp Ratio 
UNITS 


© PEOS* SIGNIFICANT 
@ :P>O5*NOT SIGNIFICANT 


Vi 10 Mg MANVENE 


Fd 5 Mg. MANVENE 


2 SMgMANVENE 


-0 20 


© 10 Mg PREMARIN 


2 6 


3 4 
MONTHS 


4 
CHANGE 


25 Mg MANVENE 
10 Mg MANVENE 
© PE_O5 + SIGNIFICANT 


@ P>.05* NOT SIGNIFICANT 


1OMg PREMARIN 


-60 


2 5 6 


3 
MONTHS 


THERAPY RO 


Top. Changes C/P ratio during months 
therapy with Premarin with various dosages 
Manvene. 


protein cholesterol ratios during months therapy 
with Premarin with various dosages Manvene. 


RESULTS 


The average changes the C/P ratios 
the treatment groups are shown figure 
dosage levels Manvene and mg. Pre- 
marin had shown similar lowering 
the C/P ratio. But from the month 
the Premarin group showed sustained de- 
crease, nearly double that the and 10- 
mg. Manvene groups. was smaller 
decrease the 2.5-mg. Manvene group, 


only and months. Post-treatment 
trol studies the Manvene groups showed 


4 
-010 
-030 
-040 
/} 
\ 
/ 
3 
-40 a 
OH 


NUMBER OF 
rane NTS 


MANVENE -MEAN SCORE 
Sona MANVENE-MEAN SCORE 66 


10 Ma. PREMARIN-MEAN SCORE 108 


Premarin various dosages Manvene. 
are sums side-effects noted and months 
therapy. 


return approximate pretreatment levels. 
Off-treatment data are not available for the 
Premarin group therapy was contin- 
ued beyond the 6-month period observation. 

Similar changes were seen the 
protein cholesterol ratios during treatment 
(fig. 3). Again, the Premarin-treated group 
showed greater average response than did 
the Manvene-treated groups, even month. 
Maximum sustained response was attained 
months therapy. This was least the 
2.5-mg. Manvene group. All changes were 
ment levels were attained within month 
when Manvene therapy was discontinued. 

The graded side-effects, derived 
table are shown figure for all groups. 
both the extent side-effects and the 
degree serum lipid changes were closely 
akin the and 10-mg. Manvene groups, 
these were combined. The mean side-effects 
score the Premarin group was 10.8, range 
8-14. The mean the 2.5-mg. Man- 
vene group was 2.4, and that the and 
10-mg. group, 6.6. Ten these subjects 
suffered side-effects. Analysis the indi- 
vidual responses Manvene was out 
constructing seattergram determine 
whether this substance fact 
lipid-shifting agent. 

the upper portion figure the indi- 
vidual responses the Premarin group are 
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PREMARIN 


-RATIO, 2 and 6 MONTHS 


° 2 4 6 8 ile) 2 14 16 


MANVENE 


° 


SUM PERCENTAGE DECREASES 


oF 


2 4 6 8 10 2 4 6 
SIDE-EFFECTS SCORE 


Seattergrams comparing individual lipid- 
shifting and side-effects Premarin and 
Manvene. 


shown the sum the per- 
centage decreases the cho- 
lesterol ratios and months therapy 
was used measure lipid-shifting effect 
and was plotted against the sum the estro- 
side-effects scores evaluated the same 
time. all but patient, there was excellent 
serum lipid response, accompanied signif- 
icant side-effects. 

The corresponding seattergram the Man- 
vene-treated groups shown the lower por- 
tion figure contrast the Premarin 
group, only Manvene-treated patients 
showed both extensive serum lipid changes 
and severe side-effects. Twelve patients had 
mal serum lipid changes. There were pa- 
tients showing dissociation, whom 
were considered favorable because 
significant serum lipid response with slight 
side-effects. 
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RATIO 


50Mg MANVENE 


PREMARIN 


CHANGE 


-10 


-30 


-40 


PREMARIN 


-60 


WEEKS 


mg. Premarin and mg. Manvene administered 
daily for weeks. 


Nausea was absent the Premarin group; 
only the Manvene groups 
reported this complication. During the 
month period observation patients 
either the Premarin Manvene groups suf- 
fered migraine nocturnal cramps leg 
muscles. patient developed sodium and 
water retention followed pulmonary con- 
sion the drug resulted his 


Manvene clearly potent lipid-shifting 
agent dosages above 2.5 mg. daily. This 
shown its effects both the C/P and 
the cholesterol ratios. But 
even mg., the effects are not dramatic 
those equal dosage Premarin. 
Analysis data from preliminary study 
higher Manvene showed that 
mg. this drug produced serum lipid 
changes very similar those obtained with 
mg. Premarin (fig. 6). This Premarin/ 
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that estrone/Manvene terms the C/P 
ratio lowering effect cholesterol-fed chicks, 
also found about 

Comparative studies different estrogens 
using the immature mouse uterus 
vealed that Manvene had only 0.3 
This relative lack estrogenicity has not 
been borne out the results men, since 
mg. Manvene daily were often similar 
those the 10-mg. Premarin group. The 
high incidence side-effects 
the 50-mg. Manvene group prevented the con- 
tinuation this dosage beyond months. 
Furthermore, when mg. Manvene daily 
were given postmenopausal women for 
treatment Papanicolaou smears 
form cornification the vaginal epithelial 
cells, indicating effect. 
typical sequence illustrated figure 

The conventional biologic tests for estro- 
genic activity have failed predict the 
estrogenic potency ratio Premarin/Man- 
vene men. suggested that the re- 
sponse the vaginal epithelium healthy 
postmenopausal women might used for the 
crude estimation estrogenicity new 
lipid-shifting compounds related the ste- 
roidal estrogens before these substances are 
administered men. similar lack cor- 
respondence between estrogenic potency 
human beings and experimental animals 
has been reported Brown and 

Analysis the the indi- 
vidual results offers explanation for the 
initial impression that Manvene was prac- 
tical estrogen. The similarity 
results Manvene-treated subjects those 
seen the Premarin group implies that these 
subjects handled Manvene metabolically 
another estrogen. contrast, the men 
with both minimal lipid changes 
effects were probably unable utilize this 
compound estrogen. The favorable dis- 
sociation, i.e., significant serum lipid changes 
and minimal estrogenic side-effects, seen 
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Vaginal smears postmenopausal (Papanicolaou stain) (Left) before 
administration Manvene showing numerous epithelial cells without cornification, 


and (right) after mg. Manvene daily for days, showing large polyhedral, cornified 


Manvene-treated patients, encouraging. 
Thus, continuing for other com- 
pounds related both natural and synthet- 
find substance that uniformly produces 
favorable separation lipid-shifting and 
effects. 


SUMMARY AND CONCLUSIONS 

clinical trial varying do- 
sages Manvene, new estrogen analogue, 
was undertaken evaluate its usefulness 
estrogenicity men with coronary heart dis- 
ease. Similar patients were treated with 
Premarin, conventional potent estrogen, for 
comparison. Serum lipid studies 
cal evaluations were done 
during pretreatment control period and 
after and months therapy. 

dosages above 2.5 mg. daily, Manvene 
serum lipid changes, 
lowering both the C/P and 
cholesterol ratios. However, mg. Man- 


epithelial cells, typical estrogen stimulation. 


vene were required match lipid 
changes produced mg. Premarin. 

Manvene produced changes similar those 
adequate doses conventional estrogens 
some subjects, while others these changes 
were slight. However, significant serum lipid 
changes with minimal estrogenic side-effects 
were seen the patients. This ob- 
servation suggests the feasibility contin- 
uing the search for truly 
estrogen derivative with 
effects. 
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SUMMARIO INTERLINGUA 
Esseva interprendite studio 
longe vista uso Manvene que 
nove analogo estrogeno. droga esseva 
administrate varie doses, objectivo del 
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como agente capace modificar stato ence the Sex hormones the 
Patientes durante periodo ante coronary 14; 

lipids women. Arch, Int. Med, 
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Pidos abassante tanto Proportion C/P replacement therapy women With 
etiam Proportion atherosclerosis, Ann. Int. Med. 48: 
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Tamen, Manvene esseva re- 
quirite Pro attinger alterationes lipidie 


Influence hormones protein- 
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altere Subjectos effectos Manvene 
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effectos super metabolismo lipidie remane two “weak estrogens” male patients with 
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the outset would like emphasize the fact that the student internal medicine 
cannot Specialist. The manifestations almost any one the important diseases 
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Evaluation Blood Nitrate Levels 


The lack suitable objective yardstick measure the effect anti-anginal drugs 


has led confusion their clinical evaluation. method quantitating the nitrate 
level the serum has furnished means correlating the subjective relief with this 
group drugs. Representative samplings serum from noneardiae and pa- 
tients were analyzed establish control nitrate levels. The cardiae patients were selected 
for their good responses and pentaerythritol tetranitrate. good sub- 


difficulties inherent evaluating 

anti-anginal drugs have been stressed 
lack objective yardstick for determin- 
ing subjective response remains the prob- 
lem. has been noted that favorable reports 
variety drugs when subjected the 
double blind technie administration fail 
bear out the initial the 
other hand, carefully controlled clinical stud- 
ies have indicated that least one drug— 
helpful the management anginal 
some the alluded to, study 
was undertaken measure blood nitrate lev- 
els group patients. The development 
quantitative method for the microanaly- 
sis blood nitrates the basis for this re- 
was felt that differences individ- 
ual absorptions the nitrate radical might 
explain the variable clinical findings the 
evaluation these drugs. 
tetranitrate (PETN) were chosen for the 
study. The latter drug was evaluated 
dosage forms—tablets and timed disin- 
tegration capsule (PETN-TD) shown have 
more prolonged and even release the 


Selected patients from the medical wards and 
the outpatient clinie the St. Louis City Hospital 
were utilized for these studies. The patients were 


From the Department Internal Medicine, St. 
Louis University Medicine and The St. 
Louis City Hospital, St. Louis, Mo. 


jective response the drugs correlated with the increased blood nitrate levels. 
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divided into groupings: “control” group and 
group. The control group patients 
had been hospitalized for reasons other than coro- 
nary artery disease. All were recovering from their 
illnesses and were good condition the 
time the studies. None the control patients 
had received any nitrate drugs during his illness. 
The cardiac group consisted selected patients 
from the Cardiae Out Patient whom the 
diagnosis angina pectoris had been made 
the usual history chest pain brought 
exertion. All the selected patients 
had experienced relief within minutes the 
acute attacks angina pectoris with sublingual 
All the selected patients 
had been maintained PETN tablets varying 
with good control the anginal attacks. 
tient was considered have- good control when 
there had been per cent reduction the 
number daily angina attacks from the pre- 
control period. deliberate effort 
was made exclude from the group 
angina pectoris that might associated with fac- 
tors other than coronary artery disease. This was 
accomplished the appropriate 
methods all patients with valvular heart 
disease, myocardial infaretion, and 
greater than per cent the expected norm, and 
who did not have the expected subjective response 
nitroglycerin. emphasized that the “ear- 
group patients was selected the typical 
response nitroglycerin and PETN 
administered chronically. The anginal pa- 
tients were ambulatory throughout the study pe- 
riod and hospitalized only for hours obtain 
the blood sampling for the nitrate determinations. 
From each the groups patients under 
specified conditions, whole blood was collected for 
nitrate determinations. The collected blood was 
centrifuged and the sera stored commercial 
type deep freeze until used. The analy- 
sis for serum nitrates was done 
photometer with readings 408 
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TABLE 1.—Normal Limits Serum Nitrate 


Subject Determination 1 Determination 2 
(Grey) 4.0 4.5 
(White) 5.2 5.0 
(Young) 4.0 4.2 
(Schaeffer) 5.0 4.8 
5.7 5.6 
Ave. 4.8 Ave. 4.8 


Range 4.0 5.7 per ml. 


From the control patients the normal lim- 
its for serum nitrates were determined. This 
was accomplished obtaining fasting blood 
specimens different subjects. Table 
shows the results these studies. The nor- 
mal range blood nitrates the methods 
used was 4.0 5.7 per ml. serum. 
check the reproducibility our de- 
terminations the stored sera were run an- 
other time. the paired determinations 
the sera, little variation noted; the greatest 
difference being 0.5 per ml. serum. The 
effect diet upon the blood nitrate levels 
was determined the blood specimens from 
other control patients. The patients all re- 
ceived the regular hospital diet and were am- 
bulatory the ward. Blood was obtained, 
each patient, 2-hour intervals during 
the day. The serum nitrate level subsequent- 
was determined for each patient. Figure 
shows the average nitrate determinations 
the sera the control patients for the 12- 
hour observation period. evident that 
diurnal pattern present with the 
highest peak the late afternoon. 

The effect nitrate drugs with anti- 
anginal action upon the nitrate blood levels 
control patients was determined. Figure 
graphically shows the effect nitroglycer- 
in. this experiment, control patients 
were given 0.0012 Gm. (1/50 nitro- 
glycerin sublingually. Blood samples were 
drawn 10, 12, and minutes fol- 
lowing the medication. average serum 
nitrate levels for the patients are shown 
figure peak level was reached 
minutes, with dissipation minutes. The 
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figures obtained are consistent with the fairly 
rapid action nitroglycerin for the acute 
treatment angina pectoris. inter- 
est the blood nitrate levels lag behind 
the expected time for clinical relief the 
anginal 

The results PETN the blood nitrate 
levels the control group patients were 
obtained. For this experiment, patients 
were selected and divided into groups 
each. Each pair patients were given re- 
spectively identically colored capsule con- 
taining placebo lactose, mg. PETN 
plain capsules, and mg. PETN timed-dis- 
integrating capsules. The capsules were giv- 
each pair patients 12-hour inter- 
vals for days. The capsules were distrib- 
uted one without prior knowledge 
their content. The contents the capsules 
were subsequently made known after the lab- 
oratory data had been 
conclusion the third day treatment, 
blood samples from each pair patients were 
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BLOOD NITRATE LEVELS 


Fig. 


collected variously spaced timed intervals 
for hours. The blood nitrate curves ob- 
tained are shown figure The average 
range for the blood nitrates the patients 
receiving the placebo was 3.8 per ml. 
4.5 pe. per ml. These values were agree- 
ment with previous determinations. 
spection the absorption nitrate curve (fig. 
noted that the placebo curve dif- 
fers from the diurnal curve previously shown 
the subjects. The explanation 
for this apparent discrepancy the differ- 
ence the time the blood 
specimens. The specimens were collected 
4-hour intervals, this experiment, rather 
than 2-hour intervals (fig. 1). 

The effect PETN upon the nitrate blood 
tients receiving mg. PETN, plain capsules, 
reached peak nitrate level hours with 
24-hour level 5.0 per ml. being 
obtained. difference the curve the 
blood nitrate levels seen with the 
tients PETN-TD 
smoothing out the blood nitrate absorption 
curve noted, consistent with the more 
uniform release the medication. 
latter patients, the average peak intake 
level 8.5 per ml. was obtained hours 
after the last dose PETN-TD. 


receiving 


Double blind test, eases. 


Observations 


The selected patients had been 
PETN for least month, with good con- 
trol the symptom angina pectoris. The 
dosage schedule for each patient was mg. 
times daily, before meals and bed time. 
the time their hospitalization the 
medications were continued. 
remained ambulatory the wards 
ceived the regular hospital diet during the 
24-hour observation period. The regularly 
prescribed medication was given bed time, 
usually between and p.m. The follow- 
ing morning, a.m., overnight blood 
specimen was drawn for subsequent nitrate 
analysis. This fasting specimen represented 
10-hour abstinence from the nitrate 
medication. records the morning 
fasting nitrate values from the sera obtained 
patients who had received PETN, 
mg. after meals and bed time for months. 
noted that the range the individually 
determined 
than the nitrate levels obtained 
the control group. Furthermore, 
dividual nitrate levels the serum are 
higher, indicative cumulative for 
the chronically administered nitrate drugs. 

Figure illustrates the effects PETN 
timed dosage schedule the blood 
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TABLE Nitrate Levels Patients with 
Ingestion 


Subject 
(Sehorski) 8.1 
(Vogel) 8.6 
(Sanders) 7.8 
(Divien) 8.1 
(Earls) 4.6 
(Frost) 9.2 
(Satisophalis) 5.2 
(Brerman) 6.2 
7.2 
(Rogers) 7.0 
Ave. 7.2 


Range 4.6 9.2 per ml. 


artery disease. 


nitrate patients with coronary 
Blood specimens 
tained every hours during the day for 
subsequent nitrate analysis the sera. The 
curve shown represents the average values 
for the sera nitrate determinations from 
anginal patients given and mg. 
PETN before their meals and bed time. 
The picket-fence type nitrate absorption 
curve typical that obtained with PETN 
tablets. The effect the higher dosage 
schedule (20 mg.) merely exaggerate 
interest that despite the drop the 
tion the blood nitrate level, angina was 
not precipitated these subjects during this 
experiment. 

Figure shows the results obtained from 
the sera patients with angina pectoris 
who were given timed disintegrating cap- 
sule mg. PETN administered 
12-hour intervals. The marked variations 
the absorption curve seen with the PETN 
tablets dampened and the resultant curve 
smoother. The observed nitrate levels fall 
within the range pg. nitrate per 
ml. serum. From our preliminary data 
are the opinion that serum nitrate 
control the anginal syndrome. 

subjective trial PETN-TD capsules 
was undertaken evaluate dosage schedule 
shown provide nitrate blood level 
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SERUM 


Pentaerythritol tet:anitrate tablets, 
mg. mg., times day; cases. 


MCG. SERUM 
w 


between per ml. Sixteen patients 
with angina pectoris were selected from our 
the anginal episodes each patient were 
evaluated severity pain, frequency 
attacks, precipitating factors, exercise 
tolerance (subjective observations only; 
Master tolerance tests were done), and good 


response PETN tablets. 


kept daily log the character and number 
attacks angina that also 
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BLOOD NITRATE LEVELS 


noting the precipitating factor. After 
weeks observation the patients 
were switched from the PETN 
PETN-TD capsules, mg.* every hours, 
and continued maintain daily log. They 
were also asked note any other effects 
the capsules, especially drowsiness, anorexia, 
nausea, vomiting, 


palpitations. 


Subjective Observations 

Fifteen the patients thought that 
the number their anginal 
episodes were generally decreased when they 
were placed PETN therapy. Eight 
the who initially were started mg. 
PETN, times day, noted further 
improvement when the dosage was increased 
mg. PETN times day. The side 
effects were limited patients who com- 
plained gastric upset after taking the 
tablets. 

reported that their anginal episodes were 
further decreased severity and 
should noted that these patients were 
receiving 30-mg. capsules (60 mg.) 
mg. PETN daily. From these data 
would appear that mg. PETN 
capsule form effective mg. PETN 
tablet form, controlling the anginal 
attacks. 

PETN 30-mg. capsule included 
mg. secobarbital. Two patients com- 
plained that drowsiness was marked, but 
patients preferred the capsules because they 
noted less and better ability 
sleep. The remainder the group 
patients) did not note any effect the 
barbiturate. The capsules were not associated 
with other side effects. Therefore, the 
patients preferred the capsules, 
these noting further decrease 
episodes decreased attribu- 


*Supplied Corovas Amfre-Grant, Ine., Brook- 
lyn, New York. Manufactured Herme- 


lin and Co., New Division K-V Pharma- 


eal Co., St. Louis, Mo. 
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table the secobarbital, and all preferring 
the dosage schedule capsules per day 
the tablets daily the plain PETN. 


Discussion 

generally accepted that the nitrites 
are the only therapeutic coronary 
dilators for the treatment 
Glyceryl trinitrate (nitroglycerin) 
proved value for the relief the acute 
episodes anginal pain. This relief 
dramatic that authors have incorporated the 
anti-anginal effect nitroglycerin into their 
definitions angina The prophy- 
accepted clinicians being helpful 
the management coronary artery disease. 
Beeause the subjective nature angina 
pectoris admittedly difficult assess the 
value any medicament the syndrome. 
Objective evidence supporting the role the 
nitrates has been presented Starr utilizing 
changes after nitroglye- 
erin patients with angina 
these studies, the 
grams became more normal within minutes 
after nitroglycerin was given, with dissipa- 
tion the effect The time 
effects nitroglycerin correlate very closely 
our own findings the changes the 
blood nitrates. logical speculate that 
attributable the increase nitrate blood 
level with its pharmacologie action 


changes 


coronary bed. studies would also indi- 
may critical the control the anginai 
pain. Further observations along these lines 
are planned. are particularly interested 
correlating patients with poor control 
the anginal attacks after nitroglycerin and 
PETN. may well that this small per- 
centage patients with angina pectoris may 
have some unknown failure 
medication. 
SUMMARY 

Nitrate blood levels can influenced 

nitroglycerin pentaerythritol tetranitrate 


(PETN). 


There abrupt rise and fall 


| 
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nitrate blood levels following administra- 
tion each dose PETN tablet form. 
combining PETN timed-disintegration 
capsules, more uniform release the drug 
PETN 
capsule form provides uniform, sustained 


obtained. 


release the drug and effect 
angina pectoris. 


SUMMARIO INTERLINGUA 


nivellos nitrato del sanguine pote 
esser influentiate nitroglycerina 
taerythritol tetranitrato (PETN). 
abrupte augmento descendita del nivellos 


nitrato del sanguine post omne administra- 
tablettas. Per PETN 
disintegration relentate, plus uniforme 
liberation del droga effectuate. PETN 
uniforme continue liberation del droga 
pectore. 
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Radiologic Aspects Operable Heart Disease 
VI. Changes Following Surgical Closure Patent Ductus Arteriosus 


ductus arteriosus treated surgically were investigated. 


patients with patent 
The purpose the study was 


determine the magnitude, character, and rapidity the changes observed, well the 


relationship the postoperative change complicating lesions. 


Serial 


examinations were compared with the preoperative studies and with each other, including 
analysis over-all heart size, individual chamber size, the pulmonary vessels, and the 


silhouette. 


patent ductus arteriosus have been care- 
fully studied and 
studies, the contrary, have been 
few number, although number allu- 
sions have been made the changes noted 
analysis the aspects operable 
heart disease, seemed worthwhile investi- 
gating this matter some detail, effort 
determine the magnitude, character, and 
rapidity the changes observed, well 
the relationship postoperative change 
complicating lesions. 


METHODS AND MATERIAL 

From group 165 consecutive cases sur- 
tients whose work-up included adequate preopera- 
tive and postoperative films for 
analysis. All roentgen studies had been obtained 
deep inspiration, and 
left anterior oblique, right anterior oblique, and 
employed, except the immediate postoperative 
period. 

all left-to-right shunt through 
patent ductus arteriosus was present, and closure 
the ductus was undertaken surgically. The age 
the patients the time surgery indicated 
table Most patients were followed clinically 
and radiologically for period years. 

The clinieal, laboratory, and operative findings 
were studied prior analysis. There- 
after, the authors assessed seale 
0-4+ the size the pulmonary artery segment, 
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The results were tabulated and their significance was evaluated. 


the central hilar pulmonary arteries, the periph- 
eral pulmonary arteries, the pulmonary veins, the 
aortic knob, the right atrium, right ventricle, left 
atrium, and left ventricle. The ra- 
tio and the were meas- 
ured all preoperative and postoperative exam- 
The presence absence convexity 
the caudal margin the knob was 
noted, and findings were evaluated. 
Too few preoperative 
grams were available for analysis 


RESULTS 

Ratio 
greater than .50 patients, and less than 
above .50, significant decrease was apparent 
the postoperative period (fig. 
increase the C-T ratio occurred. Among 
the patients with ratio less than .50, 
significant diminution occurred 15. All 
patients under years age with un- 


*The pulmonary-thoracie ratio constitutes the ratio 
the transverse diameter the chest centimeters 
(the spine-pulmonie are measured from 
the right lateral margin the spine the level 
the pulmonary artery segment the midpoint 
are drawn the lateral edge the pulmonary 
artery segment, see figure 2). 


ratio, although crude method 
evaluating gross cardiae size, seemed useful 
comparing preoperative and postoperative films 
the same that the 
thoracie normally with age, the 
major change our patients within the 
first few months after surgery, and probably repre- 
sents effeet the 


true 


ratio diminishes 
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Patent ductus arteriosus with gross enlargement. This 16-month-old boy had 


had many episodes pulmonary edema prior admission, and, spite medical therapy, 


congestive heart failure was uncontrollable. 


Left. Preoperative film. There massive 


enlargement, which oblique projections was shown involve both ventricles and the left 


atrium. 


diminution 


TABLE Seventy-one Patients with Patent 
Ductus Arteriosus Time Surgery 


Age No. of patients 
6—23 months 
months 
years 
10—14 years 
Total 


complicated patent ductus demonstrated 
decrease the C-T ratio postoperatively. 


Individual Chamber Size. 


Left Ventricle. patients there 
was enlargement the left ventricle preop- 
eratively. these cases, definite 
diminution left ventricular size, usually 
normal, was noted during the postopera- 
tive observation period. 

Left Atrium. Left atrial enlargement was 
there was return normal size postopera- 
tively. Among the cases showing definite 


The pulmonary vascularity with large vessels seen the right base and 
the retroeardiae region well. The aortie knob defined. 

artery remarkably prominent. Right. Twenty-five days after operation. 
heart size and pulmonary vascularity has 


The main pulmonary 
marked decrease 
Subsequent films demonstrated further 


change, only slight preoperative enlargement 
had been present 

Right Ventricle. Right ventricular promi- 
nence was frequently present. The right ven- 
tricle was thought enlarged cases 
preoperatively, and these, dimin- 
ished normal size postoperatively. 

Right Atrium. Right atrial size was diffi- 
cult evaluate, particularly the older age 
group. the patients whom some 
degree right atrial enlargement was 
thought present, were below the age 
months. When present, right atrial 
enlargement was accompanied right ven- 
tricular enlargement. 


Pulmonary Vessels 


Pulmonary-Thoracic Ratio (P-T ratio). 
The P-T ratio seemed larger than normal 
per cent cases.* patients, there 
was diminution the P-T ratio after sur- 
gery (fig. 2), and increase. 

Pulmonary Artery Segment. 


*The ratio normal subjects 
ranges from .15 .25. Age and sex produce 
consistent alterations the P-T ratio. 
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RADIOLOGIC ASPECTS OPERABLE HEART DISEASE 


Patent ductus arteriosus with large pulmonary flow. This girl had 
pulmonary flow times the flow, and mean pulmonary artery pressure mm. Hg. 
Following closure, the mean pulmonary artery pressure dropped mm. Hg. Left. 
Preoperative film. The heart, pulmonary artery segment, pulmonary artery branches, and 
aortic knob are enlarged. The indentation the barium filled esophagus prominent. The 
pulmonary-thoracie ratio .27. This figure obtained dividing (a) the em. 
from line drawn the right the spine point intersecting the are the pulmonary 
artery segment (5.4 em.) (b) the transverse diameter the chest (20.4 em.). Right. One 
week after surgery. The pulmonary artery segment longer prominent before, the 
heart size diminished, and the pulmonary decreased. The 
ratio now 


Patent ductus arteriosus with aortic knob convexity 4-year-old boy. Left. 
Preoperative film. There enlargement, prominence the pulmonary artery segment, 
and vascularity. The aortic knob presents convexity its caudal surface (arrow). 
Right. Film obtained year after operation. The bulge the aortie knob still visible, and 


anything may somewhat more prominent. The heart and pulmonary vessels have returned 
normal size. 
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Fic. Patent ductus arteriosus with shortly after surgery. Left. 


Preoperative film. Note the marked central pulmonary artery size, well 


the size the peripheral vessels. Right. Twelve hours after surgery. remarkable decrease 


the pulmonary artery segment was thought 
unduly prominent. Forty-eight these 
demonstrated reduction the 
prominence this segment postoperatively. 
17, change was observed, and one 
the pulmonary artery segment became larger. 

Central Pulmonary Arteries. 
the central (or hilar) pulmonary arteries 
operative return normal was demonstrated. 

cases, enlargement the peripheral pulmo- 
nary arteries was noted. all but these, 
diminution peripheral vascularity was 
observed postoperatively. 

Pulmonary Veins. Evaluation the size 
the pulmonary veins was far more difficult 
than recent studies might Enlarge- 
ment the pulmonary veins was thought 
When the pul- 


present only cases. 


the size the pulmonary vessels has occurred within short time following surgery. 


monary veins were 
not infrequently their enlargement persisted 
during the postoperative period. 


Aorta 


prominent aortic knob. infaney and 
the early years life, the knob was 
difficult distinguish, and was rarely promi- 
nent significant degree. the older 
groups patients, however, when the aortic 
knob could well delineated, usually 
appeared prominent. Following surgery, the 
aortic knob did not diminish significantly 
prominence most cases, and, partic- 
ularly the younger age groups became 
more prominent. 

Aortic Knob Sign. convexity 
just below the aortic knob has been 
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RADIOLOGIC ASPECTS OPERABLE HEART DISEASE 


Fig. 


Patent ductus arteriosus with pulmonary hypertension and markedly elevated pul- 


monary resistance. This girl had marked pulmonary hypertension, with pulmo- 


artery pressure 99/64, and small shunts. 


The pulmonary 


resistance was elevated. Following closure the ductus arteriosus, there was poor response 
with intermittent right-sided congestive heart failure persisting over sustained period time. 


She died months after operation right heart failure. 


Left. Preoperative film. There 


enlargement, large pulmonary artery, and prominent central pulmonary artery 


branches. The peripheral pulmonary branches are relatively small. Right. 


months after operation. 


Film obtained 


There has been marked increase heart size, and inerease 
well the size the central pulmonary arteries. 


The the peripheral lung fields 


relatively striking, and the disparity between central and peripheral vessel size 
the increased resistance the peripheral pulmonary arterial bed. 


TABLE 2.—The Knob Sign Patent 
Ductus Arteriosus 


Patients with the sign 


Age of patients 
No. per cent 
Totals 


riosus (fig. 3). This bulge caused the 
the ductus the ‘‘due- 
tus 


This sign was more prominent the older 
age groups than the younger age groups 
(table 2). per cent cases, became 
more pronounced postoperatively than had 


been preoperatively, and some instances 
became visible postoperatively when had 
not been detected preoperatively. 

Rapidity Change 

the immediate postoperative period, the 
most striking changes observed are decrease 
the peripheral pulmonary vascularity and 
times the size the hilar pulmonary 
arteries (fig. Within matter hours 
after surgery, the vessels appear significantly 
less distended, and days they have 
undergone striking regression size. Two 
months after surgery, the vessels may appear 
virtually normal, and beyond months, little 
alteration their size may expected. 

The heart size changes slower rate. 
few days after surgery, some decrease size 
may noted. days postoperatively, 
the silhouette has usually diminished 
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somewhat size, and months the major 
change heart size has already 
months, the heart size has 
self point which rarely changed any 
significant degree over the ensuing years. The 
magnitude the change proportional 
the preoperative and pulmonary ar- 
tery size, which, turn, probably reflect the 
volume the left-to-right shunt. Too few 
the patients this series were catheterized 
allow exact correlation between the 
size the shunt and the preoperative ap- 
pearance the heart. There was rough 
correlation between the size the ductus 
recorded the surgeon and the degree 
change observed. 


postoperative roentgen 
Effect Pulmonary Hypertension 

the pressure high, the shunt large, and 
the resistance normal only 
creased, the pulmonary arteries and heart size 
return normal shortly after ductal closure. 
the shunt moderate and the resistance 
increased moderately, the heart and pulmo- 
nary arteries may decrease size, but not 
always normal. the shunt small and 
the resistance markedly increased, change 
heart size the appearance the pul- 
monary arteries need occur, and 
enlargement with death 
heart failure may develop (fig. 5). 
Complicating Lesions 

the cases, complicating lesions 
were thought present postoperatively 
either clinical grounds the basis 
cardiae catheterization. These consisted 
general, these were precisely the cases that 
failed have the expected alterations 
over-all heart size, individual chamber size, 
and pulmonary artery size during the initial 
6-month postoperative observation period. 

During the course study, apparent 
correlation between the incidence second 
lesions and the presence rubella 
early was incidentally observed. 
patients whose mothers offered 
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tory rubella early had 
definite very probable second 
vessel defects. Among with- 
out history maternal rubella, only were 
thought have second lesions. This differ- 
ence statistically significant.* in- 
terest that patients with history 
maternal rubella, aortic valvular abnor- 
mality stenosis insufficiency 
both) was the second lesion almost all 
cases. Others have made similar observa- 
Fluoroscopy 

The major preoperative finding not detect- 
able examination was 
the amplitude pulsation the 
left ventricle and aorta. smaller num- 
ber instances, the pulsations the pul- 
monary arterial branches were somewhat 
examination after 
closure the ductus demonstrated 
diminution the amplitude pulsation 
the left ventricle. 


change heart size following ductal closure 
their series. Only their patients had 
postoperative films, however, and the period 
follow-up was not described 
and may have been too short detect maxi- 
mal change. Others have noted significant 
change heart size following 
own experience emphasizes the uniform- 
ity with which reduction heart size may 
expected following ductal closure, partic- 
ularly patients under the age 
rarely does any significant regression heart 
size pulmonary vascularity occur beyond 
months following surgery. 

the roentgenologic follow-up the post- 
operative ductus, the question may well arise 
size and the pulmonary vascularity have not 


*The chi square 6.56 indicates that these figures 


are significant the per cent level. 
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gery, the chances significant complicat- 
ing lesion are relatively high. Under those 
further and specialized inves- 
tigation warranted. 

Virtually all cases patent ductus arteri- 
osus this series had definite en- 
largement early life. That selection factor 
may implicated obvious. Most cases com- 
ing surgery were heart failure, 
which necessitated hospitalization. 
ly, the shunt these cases was large and the 
heart size and 
flected this. 

major interest was the fact that many 
hearts considered ‘‘normal’’ size preoper- 
atively decreased smaller ‘‘normal’’ 
size these cases the 
tus arteriosus the work load the 
heart and caused larger than would 
have been the absence left right 
shunt, but still well within radiologically nor- 
mal limits. Similarly, some instances 
which the size the vessels was 
thought within the normal range, de- 
crease size was observed. clinical paral- 
lel lies the observation that many seem- 
ingly patients with patent 
ductus arteriosus experience increased exer- 
cise tolerance after ductal closure. 

The presence pulmonary hypertension 
association with patent ductus arteriosus 
not necessarily poor sign, nor 
need represent real increase pulmonary 
resistance. the pulmonary flow marked- 
augmented, the pressure may signifi- 
cantly elevated the pulmonary artery even 
normal. cases, the central and 
peripheral arteries will enlarged, and the 
appearance the pulmonary 
suggest increased flow primarily. 
pressure markedly elevated and the left- 
increase pulmonary resistance that may 
imply poor prognosis (fig. 5). When the 
pulmonary resistance thus the 
size the central hilar pulmonary arteries 
will increased, but the peripheral pulmo- 
nary arteries will small normal size. 


This disparity (which can expressed 
high ratio central peripheral artery 
size) itself suggestive pulmonary hyper- 
tension associated with elevated pulmonary 

roentgen manifestations pulmonary hyper- 
tension congenital heart disease, Keats 
were able find significant dis- 
and peripheral arteries only 
slight disparity was noted 
additional cases. their study, 
however, all patients with pulmonary artery 
pressure ranging from 130 mm. 
were considered single group, without 
considering age years) defining 
pulmonary blood Under 
these equivocal conclusions 
might have been predicted because (a) the 
than increased pulmonary 
flow, and (b) the central pulmonary arteries 
need not appear enlarged radiologically 
children with increased 

The fact that patients with patent ductus 
arteriosus and markedly elevated pulmonary 
resistance may poorly following ductal 
closure best illustrated the experience 
with those patients who have reversal 
Surgery such cases frequently 
followed right heart failure and death. 
cases which the pulmonary resistance 
known high, but which some left-to- 
right shunt persists, attempts surgical 
probably are justified, even though 
the prognosis not good the 
plicated case. surgery, and prior 
definitive closure, test period ductus 
pression and observation the dy- 
namic changes that ensue the best method 
determining whether closure 
whether the patient’s well being requires 
the ductus ‘‘avenue escape.’ 

The size the knob has been sug- 
gested differential point between patent 


Keats showing the disparity man 34. 
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ductus arteriosus and 
visible, and the evidence 
left-to-right shunt conclusive, this sign may 
useful suggesting that patent ductus 
arteriosus more likely than ventricular 
septal defect. Its absence, however, should 
not militate against the diagnosis patent 
ductus arteriosus. This particularly true 
the younger age group, whom prom- 
inent knob rarely visible. Above the 
age 10, most instances the aortie knob 
prominent and therefore more useful 
point this age. Reliance the 
presence aortic convexity the site the 
ductus unwarranted the younger age 
group, since rarely detectable below the 
age Above the age its presence 
cance excluding the presence patent 
ductus arteriosus. was interest that 
this sign became significantly 
nent number cases after closure the 
ductus. This seemed associated with 
diminution the size the pulmonary 
artery segment, and hence sharper delinea- 
tion the aortic knob than had previously 
been possible. 


SUMMARY AND CONCLUSIONS 


Seventy-one cases patent ductus arterio- 
sus which surgical therapy was undertaken 
were analyzed radiologically preoperatively 

definite diminution heart size and pul- 
monary vascularity was observed large 
majority uncomplicated cases. The most 
striking early change was the size the 
pulmonary arteries. The diminution heart 
size occurred over somewhat longer period 
time. 

the heart size and pulmonary vasculari- 
complicating lesion should suspected. 

The aortic knob does not appear enlarged 
significant number infants with pat- 
ent ductus arteriosus. Following surgical 
closure the ductus, the prominence the 
knob may increase significantly. 
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SUMMARIO INTERLINGUA 

Septanta-un casos patente ducto arteri- 
ose esseva analysate radiologicamente ante 
post intervention 

grande majoritate del casos non-com- 
definite reduction del dimensiones 
del vascularitate pulmonar esseva 
observate. plus frappante alteration 
del arterias pulmonar. diminution del 
periodos pauco plus longe. 

Quando dimension cardiac vasculari- 
tate pulmonar non retorna stato normal 
complicatori justificate. 

button aortic monstra non-allargate 
numero significative infantes con 
patente ducto arteriose. Post clausion 
del ducto, prominentia del button 
pote accentuar maniera significative. 
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and acids, results the formation saturated fatty 
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and vegetable oils containing unsaturated fatty acids causes fall serum and 
B-lipoprotein total cholesterol levels constitutes major breakthrough for health 
that may prove value. 
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Pulmonary Compliance Patients with Periodic Breathing 


study pulmonary compliance patients with breathing was 


elastic properties the lung were found normal some patients 


decreased others. 


Two types periodic breathing mechanics were found: one 


there are similar variations tidal volumes and unchanged pulmonary compliance; 


the other 
variations tidal volume. 


professor Dublin, reported 
his patients. ‘‘For several days breath- 
ing was irregular; would entirely cease for 
quarter minute, then would become 
perceptible, though very low, then degrees 
became heaving and quick minute during 
which there were thirty 
This was the first clinical description peri- 
described similar breathing pa- 
tient his own. ‘‘For more than two months 
before his death, this singular character 
respiration was always present, and long 
would the periods suspension be, that his 
attendants were frequently doubt whether 
was not actually dead. Then very feeble, 
indeed barely perceptible inspiration would 
take place, followed another somewhat 
stronger, until length high heaving, and 
even violent breathing was established, which 
would then subside till the next suspension. 
This was frequently quarter minute 
duration Twenty-four years later 
Traube advanced the first noteworthy theory 
breathing, namely that with intracranial 
lesion the presence intact heart, and 
that with disease but change 
the brain. believed that diminished 
arterial blood supply the brain was the 


From the Department Medicine, State Univer- 
sity New York, Downstate Medical Center, Brook- 
lyn, New York, and the Kings County Hospital Center, 
Brooklyn, 

This study was aided contract with the Office 
Naval Research and State University New York. 


constant fluctuation the intraesophageal pressure associated with the 


pathogenic factor common both types, this 
decreased cerebral blood supply causing 
diminished respiratory center activity. 

Since then, the condition periodic 
breathing has been the subject numerous 
reports. However, the investigation the 
abnormal state, attention must given 
the original definite period 
apnea which the length the 
must minute. There has been tenden- 
Cheyne-Stokes, without regard the deserip- 
tion found the first reports. Christie and 
suggested that the type 
breathing found patients with left 
ventricular failure was due waxing and 
waning pulmonary congestion. They based 
this opinion observations measurements 
intrapleural pressures and tidal volumes 
made anesthesized cats and rabbits. They 
found that although the tidal volume under- 
went changes, the intrapleural pressure 
remained constant. These findings could only 
interpreted being due changes 
the mechanical properties the lungs. 
the origin was involvement the re- 
spiratory center, then 
swings should also 
changes. 

has pointed the differences 
the two forms periodic breathing. ob- 
served when depression the respiratory 
center occurs, the blood pressure rises dur- 
ing the phase and falls during the 
hyperpnea, while the reverse found 
patients with breathing associated 
with cardiovascular disease. 
noted clinically that the longer 
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periodic breathing associated with cardio- 
vascular disease, and that the 
resting end-expiratory level not 
the central type. The response oxygen 
inhalation also interest for the 
breathing cerebral origin will abolished, 
whereas that due disease 
usually will not affected, may, 
fact, exaggerated. Carbon dioxide inha- 
lations will usually abolish the 
breathing associated with cardiae disease, but 
will not affect that associated with cerebral 

That changes the activity the respira- 
tory center and prolongation the circula- 
tion time are important factors the pro- 
duction Cheyne-Stokes breathing has been 
shown recent 

This report stems from study the me- 
chanical properties the lungs patients 
with periodic breathing whom attempt 
was made distinguish mechanisms, 
peripheral and central type 
breathing. attempt was also 
assess the role the waxing and waning 
pulmonary congestion suggested Chris- 
tie and Hayward their study. 


The patients were all ill enough make their 
cooperation All patients had stud- 
ied either the sitting position semi-recumbent 
bed. Those patients whom satisfactory 
ords for tidal volume were not obtainable were 
rejected from consideration this study. Intra- 
esophageal pressures were obtained with air- 
filled balloon connected with Statham gage 
similar the previously Tidal 
the air flow obtained through pneumotachograph. 
All were made simultaneously 
Breath-by-breath records tidal volume and in- 
traesophageal pressures were obtained throughout 
several breathing each pa- 
tient. 

The elastie behavior the lungs may stated 
terms compliance, expression that relates 
changes volume changes transpulmonary 
pressures when there flow air: 

volume, 
Pulmonary 
pressure, em. 


for Medicine Recorder. 
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convention, human subjects the ratio 
determined from the 
volume (functional residual capacity). 

Five patients with congestive heart failure who 
had Cheyne-Stokes respiration and whose studies 
were satisfactory were used this study. 


CLINICAL SUMMARIES 


white man, was admitted 
the hospital complaining exertional dyspnea, 
paroxysmal nocturnal dyspnea, orthopnea, weak- 
ness, and fatigue. had had posterior myo- 
shortly after which the above symptoms began 
and progressed. His blood pressure was 94/80 
mm. Hg, the pulse was 112 per minute and regu- 
lar, the respirations were per minute and 
the Cheyne-Stokes type. The veins were 
distended basilar pulmonary rales 
were heard. The heart was enlarged percussion 
and gallop rhythm was present. The second 
pulmonie sound was louder than the sound 
heard the aortic area. The liver was enlarged 
and tender. The venous pressure was equivalent 
120 mm. saline and the (Decho- 
lin) was Little variance compliance 
was present throughout the his 
breathing. 

was 27-year-old obese Negro man who 
gave long-standing history hypertensive car- 
disease. was admitted congestive 
heart failure. His weight was over 300 pounds. 
The blood pressure was 240/170, the pulse was 
108 per minute and regular. 
were per minute and the Cheyne-Stokes 
type. Pulmonary rales, enlarged heart with 
gallop rhythm and enlarged tender liver with 
dependent edema were present. The pulmonary 
compliance was 0.05 per em. water through- 
out the entire 

history rheumatie heart disease from early 
age. Six months before admission there were sev- 
eral embolie episodes. Congestive heart failure 
for many years had been controlled digitalis 
and salt restriction. the time this patient was 
studied recent cerebral embolization 
were present. There was aphasia and left-sided 
hemiplegia. signs congestive heart 
failure were present. There was marked disten- 
tion, pulmonary rales, and enlarged liver with 
peripheral edema. Atrial fibrillation was present. 
The apical rate was 140 per minute. Pulmonary 
was 0.10 per em. water. There 
was absence variation and pressure 
tions following tidal volume changes. 

was 75-year-old white woman with 
history hypertension for many years. Nine 
months before admission cerebral 
dent had left-sided hemiparesis re- 
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Fic. Top. The average results the patients breaths during the and the 
change pulmonary compliance during the will seen that the lower curves 
show fluctuation the pulmonary compliance not observed the other patients. 

Middle. The continuous tracing the simultaneous recording intraesophageal 
pressure, tidal volume and respiratory flow patient A.D. will noted that the intra- 
esophageal pressure fluctuations continue the absence tidal volume. similar record was 
obtained for patient This represents peripheral type breathing. 


Fic. Bottom. The continuous tracing the simultaneous record tidal volume, intra- 
esophageal pressure fluctuations and air-flow patient S.O. Inspiration recorded down- 
ward. All the records are base line during the phase apnea. This the type 
tracing exhibited patients with the central type breathing. 


mained, Progressive dyspnea, orthopnea, and left per em. water. This record showed 


chest pain required her admission the hospital. fluctuation during the phases breath- 
The blood pressure was 180/120; the pulse was ing, becoming more decreased during apnea. The 
120 per minute and was regular. The thyroid intraesophageal remained 
gland was palpable. There were signs severe constant during the phase (figs. and 2). 

congestive heart failure with gallop rhythm be- was 55-year-old white woman who had 
ing present. The pulmonary compliance was de- hypertension and congestive heart failure for 


creased ranging from 0.07 per em. 0.06 years before admission. 


Digitalis and 
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were needed for left-sided failure. Her symptoms 
become worse for the past 
months. examination blood 
pressure was 150/105, the pulse 100 per min- 
ute and veins and 
bilateral rales the bases the lungs were 
present. The heart was found enlarged 
cussion; the liver was palpable em. below the 
costal margin. Pretibial edema was found. Peri- 
breathing was present. The venous pressure 
was equivalent 130 mm. saline and the 
culation time was The pulmonary 
was the lowest found among these pa- 
tients, being 0.025 0.03 per em. water. 
the records the fluctuation the esophageal 
pressure remained constant throughout the 
breathing, even during the phase 
apnea. This was evidence the applied be- 
ing ineffective produce change lung volume 
this phase the 


RESULTS 

Five patients those studied had tracings 
satisfactory and complete enough ana- 
lyzed. Two men and women comprised the 
breathing. The period apnea lasted 
seconds and the cycle length was 
seconds. patients, who were the only 
ones whom aminophylline was adminis- 
tered after completion the study, the 
breathing was abolished. 

The data obtained from the patients are 
presented figure This graph the 
average pulmonary compliance during 
periodic breathing for each patient. Each 
curve the mean curve measure- 
ments separate cycles breath- 
ing for each patient. will seen that 
patients W.G., and A.K.) changes 
the mechanical properties the lungs 
though them demonstrated increased 
rigidity the lungs. had normal 
these patients the pressure 
tracings waxed and waned together. This 
type trace indicates periodic variation 
the applied the lungs, presumably 
central origin due variations 
the respiratory center. The remaining pa- 
tients, however, seen figure did not 
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show the fluctuation the pressure 
record and there was considerable variation 
patient A.D. there was 
continuing pressure fluctuation during ap- 
nea, and the lung compliance became progres- 
sively less compliant for this period and 
became more compliant during hyperpnea. 
The simultaneous record volume and pres- 
sure shown figure This finding was 
identical that found Christie and Hay- 
ward laboratory Patient E.D. 
also showed fluctuation pulmo- 
nary compliance the same type. all 
these patients except A.K. there 
creased lung rigidity. Three other patients 
with periodic breathing also had normal pul- 
monary compliance values. 
cause incomplete studies they were ex- 
cluded from the final results. The record 

Ear oximeter studies were made 
tients but are not pertinent this discussion 
they are mentioned only state that the 
findings were similar those Gilmore and 
Kopelman, where the highest oxygen satura- 
tions are recorded during apnea and the low- 
est 


Although these patients gave evi- 
dence the waxing and waning pulmonary 
congestion suggested the studies Chris- 
tie and patients definitely did. 
The patients all were severely ill and had 
marked evidence pulmonary congestion 
and heart failure. these patients the intra- 
esophageal pressure records were compatible 
with extrapulmonary changes, namely 
from the respiratory center, and thus are 
the central type Cheyne-Stokes 
The patients I.D. and E.D. did, however, 
show the pattern reported Christie and 
This finding the peripheral 
type Cheyne-Stokes breathing referred 
where the intraesophageal pres- 
sure fluctuations remain constant the pres- 
ence tidal volume exhibiting 
breathing. The suggestion Christie and 
Hayward was that this was due pulmonary 
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congestion waxing and waning. 


Unfortu- 
nately traces were recorded 


us. these patients the re- 
sistance was elevated fourfold one and 
threefold the other. possible that 
other mechanisms may contribute 
second type breathing than that 
suggested Christie and Hayward. 
known that with pulmonary congestion sur- 
face tension plays significant role de- 
liquid-air interface the alveolar units pro- 
duces lag the change volume the 
effect has been found most marked 
pulmonary edema. The intrapleural pres- 
sure may, this effect, not great 
enough effect inflation. But this factor 
alone cannot explain the reinflation that fol- 
lows the apneic phase. observed 
types Cheyne-Stokes respiration: one 
there was unchanging end expiratory level 
and the other there was 
level the resting respiratory level. 
observation was thought distinguish the 
peripheral from the central type periodic 
breathing. But progressive inerease air- 
flow resistance was not evident from our 
study, and this abnormality, itself, in- 
sufficient explain the breathing 
with continuing intrapleural 
Inertness the lung, profound, might simi- 
larly become factor, but the situation 
found periodic breathing does allow this 
become helpful experi- 
ments normal subjects simulating 
breathing not single instance was found 
continuing intraesophageal pressure fluctua- 
tions during voluntary apnea. 

experiments with newborn rab- 
bits, spite vigorous respiratory efforts 
and great diaphragmatic contractions, de- 


tected only negligible tidal flow. dogs, 


while investigating the intrapleural pressures 
different points the chest, Fahri noted 
change tidal volume the time changes 
pleural pressure Furthermore, 
these changes pressure occurred even af- 
ter the dogs had been killed, some instances 
long minutes after death. Neither 
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these separate observations newborn 
rabbits and dogs was explained. also 
have sound explanation offer for the 
phenomenon. The possibility soft tissue 
obstruction arises explanation for the 
peripheral type. But attention the ob- 
struction the pharynx and laryngeal areas 
did not seem factor preventing the 
occurrence tidal volume. 

chodilatory action and affecting the geo- 
metric arrangement the bronchi, may 
actually reduce intrapulmonary factors 
surface tension and air-flow resistance. 
other pharmacologic effects also must oper- 
ate abolishing periodic 


SUMMARY 

The properties the lung have 
been measured patients with periodic 
breathing. pulmonary was 
found normal some patients with 
breathing and grossly decreased 
others. 

Two types breathing were 
found: first, patients the intraesopha- 
geal pressure record showed variation similar 
the tidal volume, without change 
plianee during the different phases the 
cycle periodic breathing; second, pa- 
tients there was constant fluetuation the 
intraesophageal pressure record and the 
applied, which was accompanied 
variations the tidal volume record during 
the different phases the (from apnea 

These findings support the conclusion that 
there periodic breathing due periodic 
fluctuations the the respira- 
tory center and that there another type 
that due peripheral factors. The periph- 
eral factors are not well defined. 


mesurate patientes con respiration peri- 
odic. monstrava normal certe 
patientes con respiration grande- 
mente diminuite alteres. 
Esseva trovate typos respiration peri- 


li 
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(1) patientes registration del 
pression intraesophagee exhibiva variationes 
simile variationes del volumine aere 
currente, sin alteration elasticitate du- 
rante diverse phases del cyclo respira- 
tion periodic. (2) patientes habeva 
fluctuation constante del pression intraesoph- 
agee del fortia applicate, isto esseva 
accompaniate variationes volumine 
del aere currente del diverse 
phases del (ab apnea hyperpnea). 
Iste constatationes supporta 
que existe (1) typo respiration peri- 
odie per fluctuationes activitate 
del centro respiratori (2) altere type 
factores non ben definite. 
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Anomalous Origin the Left Coronary Artery 


The Physiologic Defect and Suggested Surgical Treatment 


WENDELL Sc.D., AND Nestor, M.D. 


Anomalous origin the left coronary artery from the pulmonary artery rare and 
almost universally fatal form congenital heart disease. 


has usually been assumed 


that flow the aberrant artery from the pulmonary artery toward the myocardium 
and efforts surgical correction have been directed increasing the perfusion pressure 
the oxygen content pulmonary artery blood. Evidence presented, that flow 
the aberrant artery into the pulmonary artery and that ligation the vessel its 
origin should out before irreversible myocardial damage has 


1911 the anomalous origin the left 
coronary artery from the pulmonary 
artery was first More than such 
patients have subsequently been reported, 
and several reviews the subject have ap- 
Only recently, however, has con- 
sideration been given possible methods for 
the surgical correction this rare defect. 

The great majority infants born with 
anomalous left coronary artery die within 
the first life. However, there has 
been number recorded instances this 
anomaly individuals living adult 
Most were without symptoms heart dis- 
ease, although suffered from 
toris for several years. the adult group, 
death was usually sudden and occurred 
mean age years. 

Eidlow and were apparently 
the first diagnose the malformation during 
life. 1946 they 3-month-old 
infant who exhibited attacks dyspnea, 
cyanosis, pallor, and sweating that lasted 
several minutes and usually followed feed- 
ing. The heart was greatly enlarged and 
electrocardiogram showed inversion 
waves leads and II. The origin 
the left coronary artery from the pulmonary 
artery was confirmed autopsy. 

Pathologic studies have shown that the 
aberrant vessel thin walled 
vein-like character. Histologically 


From the National Heart Institute, National In- 
stitutes Health, Bethesda, Md. 
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vessel has arterial structure which there 
atrophy the media. The left ventricle 
dilated and there frequently thinning 
with scarring that portion the left 
ventricle supplied the anterior descending 
coronary artery. There may, additionally, 
tion the myocardium, although localized 
aneurysmal formation not common fea- 
ture. Removed from the portion 
the myocardium, there hypertrophy that 
frequently responsible for increase 
normal. The endocardium the left ventricle 
usually thickened and resembles that seen 
endocardial fibroelastosis. 

contrast the majority patients with 
anomalous left coronary artery are those with 
single coronary artery arising 
aorta. This defect almost 
sible for myocardial ischemia, 
largement, 
malities. patients have normal life 
span the absence other cardiovascular 

The admission infant with aber- 
rant left coronary artery the National 
Heart Institute prompted survey the 
possibilities surgical treatment. The find- 
ings the reported patients who 
vived adult life with the anomaly gave 
indication why they had escaped 
death infaney. Grossly visible anastomoses 
between the right and left coronary arteries 
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months age. There elevation the 
ment and indicating apical infaretion. 
The tracing also shows peri-infaretion block. 


were present several these patients and 
perfusion injection studies were performed 
the hearts these patients. 

most reports, was assumed 
that blood flow was from the pulmonary ar- 
tery into the anomalous vessel. Under these 
circumstances the low oxygen content and 
the low pressure the pulmonary arterial 
blood were considered the main physi- 
ologic defects. low 
pressure will result coronary insufficiency, 
however, low oxygen content coronary 
arterial blood not major concern. 
congenital heart disease the type, 
for example, coronary insufficiency rare. 
The normal coronary vascular bed able 
compensate for decreased arterial oxygen 
content dilating and increasing coronary 
flow 500 per was con- 
sidered that the creation 
fusion pressure the aberrant coronary 
artery would result adequate coronary 
circulation spite the low oxygen content. 
The supravalvular pulmonic 
stenosis described was means 
effecting this increase pressure. This 
benign prognosis mild stenosis 
for the grave one aberrant coronary ar- 
tery. this procedure was being planned 
for case report Kittle, was 


projection. The right ventricular outflow 
tract and pulmonary artery are well opacified but 
the anomalous coronary artery does not fill. 


drawn our attention. 
reasoning, these authors had 
create stenosis infant with 
aberrant left coronary artery. However, 
irreversible ventricular fibrillation occurred 
the time thoracotomy and the operation 
could not completed. 


Case 

D., female infant had episode short- 
ness breath, pallor, and age weeks. 
The attack lasted for minutes. second 
attack similar nature age 
months. months age, x-rays showed 
enlargement both the right and left, but 
murmur was heard. electrocardiogram 
months showed the pattern anterolateral myo- 
forees and the abnormal area, there was in- 
creased voltage the QRS complexes, indicating 
left hypertrophy. Congestive heart 


2 


Fic. Later films the angiocardiogram 
patient anterior projection. The left atrium 
and left ventricle are greatly enlarged and the wall 
the ventricle extremely thin. 


failure months; thereafter she was 
maintained 0.2 ml. Digalen daily. 

her first admission the National Heart 
Institute December 1955, age months, 
her general physical development was poor. 
rough, grade murmur was heard over 
the entire precordium, loudest the fourth left 
intercostal space. The heart was enlarged the 
left, pulsus alternans was present, and the liver 
was palpable. The electrocardiogram shown 
figure showed elevation the S-T segment 
with right ventricular injection 
The right ventricular systolie pressure was mm. 
Hg. The outflow tract and pulmonary artery were 
well opacified and filling anomalous 
nary artery was evident (fig. 2). The left ventricle 
was dilated and thin walled (fig. 3). She was dis- 
charged relatively good compensation 
with diagnosis anomalous left coronary artery 
December 24, 1955. 

the ensuing days, the child had 
tive cough and episodes erying and tachypnea. 
Congestive heart failure recurred and she was re- 
admitted January 10, 1956. The find- 
ings were essentially those the first admission 
and, addition, many fine inspiratory rales were 
heard the lung bases. Pulmonary congestion 
was relieved treatment with aminophylline and 
morphine. For the reasons discussed the produe- 
tion supravalvular pulmonary stenosis was de- 
cided upon. 

January 24, 1956, during tracheal intubation 
following the induction ether anesthesia, cardiac 
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arrest occurred. The chest was opened immediately 
through left anterolateral incision. Following 
massage, normal sinus rhythm returned 
and myocardial tone improved. The entire heart 
was seen markedly enlarged and 
fibrotic, elliptical area em. diameter was seen 
the anterior surface the left ventricle. 
was surrounded purplish area 
quite different appearance from the pinker areas 
the right ventricle. surgical stenosis was made 
the main pulmonary artery and its lumen was 
reduced about per cent. During 
cedure the heart appeared fail several 
casions and its tone was improved injections 
chloride. After completion the stenosis, 
ventricular fibrillation which could not 
permanently reverted. 

Autopsy showed the left coronary 
arise from the left the pulmonary artery 
and bifureate into the left anterior descending 
coronary artery and abortive left 
artery. The right coronary artery was dilated 
and arose from the usual The left 
coronary artery anastomosed 
right coronary artery through large loop-like 
vessel the posterior surface the left ventricle. 
There were many additional small vessels around 
the origin the left artery, but their 
course could not grossly determined. The 
ventricle was thin walled the area 
and hypertrophied elsewhere. The endocardium 
the left ventricle, especially the septal surface, 
was opaque, white, and 

Postmortem Perfusion Heart. order de- 
termine the extent anastomosis between right 
and left coronary arteries, perfusion studies were 
performed which catheter was tied into the 
pulmonary ertery and another into the aorta. 
Motion were taken Evans blue dye was 
injected into the aortic catheter mean pressure 
100 mm. Hg. The dye appeared 
monary artery catheter almost immediately, even 
while dye entering the myocardium was minimal 
and before had spread beyond the base the 
heart. This study indicated that there was free 
between the left and right 
onary arteries near their origins. Also, the rapidity 
and profuseness flow from the pulmonary artery 
catheter suggested that the path least resistance 
flow from the right coronary artery was into 
the pulmonary artery rather than into the myo- 
cardium. Hence, was concluded that during life 
oxygenated blood passed via the extensive anasto- 
channels from the right coronary artery into 
the left and then retrograde direction into the 
pulmonary artery. 


Case 


ounces birth following 7-month gestation 
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months age. similar that shown figure 
except that peri-infaretion block not seen. 


period. Her development proceeded without event 
until age months, when symptoms broncho- 
pneumonia appeared. Penicillin treatment was in- 
effective. electrocardiogram taken this time 
demonstrated pattern suggestive anterolateral 
infaretion (fig. 4). Chest x-ray demonstrated 
enlarged heart. She was digitalized with Digalen 
with relief symptoms and has taken 0.2 
daily that time. 

Thereafter she was and continued 
lead normal, fairly active life. Because the 
gested aberrant left coronary artery the patient 
was admitted the National Heart Institute 
the age months for evaluation. She was 
thin, well developed, and very active without 
respiratory distress. The heart was grossly en- 
larged examination. harsh, grade 
systolie murmur was heard over most the 
precordium, loudest the fifth left intercostal 
space the left sternal border. The liver was 
not enlarged. 

was coronary arteriography 
would diagnostic. catheter was inserted via 
the femoral artery into the ascending aorta. Its 
tip was positioned just above the aortie valve 
(Urokon) were injected. Biplane x-rays were 
taken rate per second. The right cor- 
onary artery was enlarged and was the only vessel 
seen arise from the root (fig. 5). The left 
coronary artery was visualized after seconds 
means anastomoses between the coronary 
arteries. The left coronary artery was much 
smaller than the right. Its site origin was 
obseured dye the aorta. dye could 
seen the main pulmonary artery. 

selective with right ventricu- 
lar injection was performed month later. this 
time the right ventricular systolic pressure was 
mm. Hg. The outflow tract and pulmonary 
artery were normal, aberrant vessel was filled 
from the pulmonary artery. The left atrial size 
was the upper limit normal. There were 
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The right coronary artery (RCA) much larger 
than normal. Numerous channels are 
seen over the apex and the left coronary artery 


(LCA) fills from them. 


dilatation and thinning the left ventricular 
chamber. The diagnosis anomalous 
onary artery was considered certain. Although 
operation was recommended, was refused 
the child’s parents. 

There now appears abundant evi- 
dence that flow through left coronary artery 
originating from the pulmonary 
into the pulmonary artery rather than away 
from it. The possibility retrograde flow 
occurring the aberrant coronary artery was 
suggested Edwards and after 
studying pathologic specimens. Dr. Edwards 
has also our attention report pub- 
lished Brooks which was sug- 
gested that flow anomalous right coro- 
nary artery was into the pulmonary artery. 
This contention borne out the perfusion 
studies carried out the heart patient 
D., where was demonstrated that large 
anastomoses allowed the free passage blood 
from the right coronary the left. Dr. 
Sabiston carried out similar perfusion studies 
the heart infant with anomalous 
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left coronary When the right coro- 
nary artery was perfused 
sure mm. Hg, flow through was 
ml. per minute. With the left coro- 
nary subjected pressure mm. He, 
flow through from the right was ml. per 
minute. this same heart the injection 
contrast substance into the right coronary 
resulted filling the left and flow into 
the pulmonary artery. Similarly, the aorto- 
gram patient showed filling the 
left coronary from the right during life. 
neither patient could the aberrant artery 
filled selective injection Urokon into 
the right ventricle, indicating again that flow 
was into the pulmonary artery. Flow into 
the pulmonary artery could not, however, 
demonstrated the aortogram, probably be- 
cause dilution the contrast substance. 
Although the small left-to-right shunt into 
the pulmonary artery might detected 
the nitrous oxide such studies have not 
been performed. 

The source the retrograde the 
aberrant artery from the normal right coro- 
nary artery through extensive anastomoses. 
Thus, although there oxygenated blood 
the left coronary artery, does not reach the 
myocardium but passes instead into the low 
resistance circuit the pulmonary artery. 
Additional clinical and pathologic evidence 
for this contention contained recent 
patient with anomalous left coro- 
nary artery whom continuous murmur 
was audible over the precordium. contin- 
uous thrill the root the pulmonary ar- 
tery was also palpable operation. Exten- 
sive anastomoses were demonstrated between 
the right and left coronary arteries au- 
topsy. 

Thus, would appear that ligation the 
aberrant vessel its origin would prevent 
retrograde flow and allow perfusion the 
left ventricle blood supplied through the 
anastomoses from the right coronary artery. 
This would effect convert the anomaly into 
that single coronary artery arising from 
the aorta and supplying both ventricles. This 
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possibility was first suggested Edwards and 
who stated would seem proper 
whether therapy anomalous origin the 
left coronary artery from the pulmonary 
trunk should consist interruption con- 
tinuity the anomalous 

the suggestion the present authors, 
ligation the aberrant coronary artery has 
been attempted patients. The first liga- 
tion was carried out Drs. John Keith and 
Barnes Toronto. the time liga- 
tion there was change the color the 
myocardium the size the left anterior 
descending artery. The child died suddenly 
hours postoperatively. 

The second patient was operated upon 
Major Edward Jehnke the Walter Reed 
Army Hospital and will reported de- 
tail him later date. The patient was 
4-month-old girl with 
changes anterior wall infaretion. Imme- 
diately after ligation the anomalous left 
coronary artery, the size the anterior de- 
scending artery increased per cent and 
the left ventricular myocardium was pinker 
appearance. The child did well the im- 
mediate postoperative period and the electro- 
cardiogram showed improvement, but she 
died months later failure. 
autopsy the left ventricle was extremely thin 
and fibrotic, and death was attributed ir- 
reversible myocardial damage. 

third infant, months age, was oper- 
ated upon Dr. Edgar Davis Chil- 
dren’s Hospital, Washington, C., Oc- 
tober 29, 1957. Following ligation the 
anomalous artery its origin the myocardial 
color and tone improved and the child has 
done well during the brief period thereafter. 

Since the vast majority infants with 
this anomaly die within the first year life, 
operation should carried out all patients 
whom the diagnosis established. The 
procedure choice would seem tempo- 
rary occlusion the anomalous artery its 
origin from the pulmonary artery. the 
vessels supplied the aberrant become visib- 
larger, and the myocardium pinker, the 


ligation should made permanent. these 
events not occur, poor 
tween the coronary arteries, suggested, 
and attempt should made create pul- 
stenosis. possible that ligation 
the anomalous vessel may the procedure 
choice even though anastomoses are not evi- 
dent, but this possibility must await further 
trial. 

Other forms surgical treatment have 
been suggested. These include de-epicardia- 
lization and pericardial 
plantation anastomosis the anomalous 
and the infarcted area 
the left the first these 
plished. 

Whether any surgical procedure will 
long-term value remains doubt because 
the severity myocardial damage most 
patients. However, any attempt operative 
repair must made the earliest possible 
moment because the progressive 
dial damage that occurs. When episodes 
sweating, cyanosis, pallor, and abnormal 
ing (usually following feeding) appear 
infant, and are accompanied gross cardiac 
dence myocardial ischemia, the diagnosis 
anomalous coronary artery suggested. 
Several conditions may simulate this defect 
and must considered the differential 
diagnosis. 

The clinical picture frequently identical 
endocardial fibroelastosis but the waves 
are usually not prominent and waves 
are present. The left ventricle fibroelasto- 
sis usually hypertrophied and thick walled 
when visualized angiocardiography. 
thin and dilated the presence anoma- 
lous left coronary artery. 

Severe aortic stenosis may also suggest left 


ventricular ischemia The classic 


murmur and thrill the area may not 
appear until later childhood. Also, sys- 
murmur frequently heard along the 
left sternal border anomalous left coro- 
nary. (It was present both cases reported 
herein. 


The chief differential diagnostic 
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features are the absence grossly enlarged 
heart and absence deep waves across the 
left precordium stenosis. Again the 
angiocardiogram may diagnostic. Acute 
glomerulonephritis, coarctation the aorta, 
and patent ductus arteriosus are also 
considered. Rhabdomyoma 
storage disease are rare lesions that may 
difficult differentiate. 

definite diagnosis anomalous coronary 
artery may made coronary arteriog- 
raphy. Selective angiocardiography val- 
excluding other lesions and demon- 
strating the typically dilated and thin walled 
left ventricle. 

SUMMARY 

Anomalous origin the left coronary ar- 
tery from the pulmonary artery rare and 
almost invariably fatal cardiovascular defect. 
The presumption has been that flow the 
anomalous artery from the pulmonary ar- 
tery into the myocardium and treatment has 
been directed either increasing the oxy- 
gen content pulmonary arterial blood 
its perfusion pressure. Clinical, physiologic, 
and pathologic evidence presented, how- 
ever, that flow the anomalous vessel into 
the pulmonary artery rather than away from 
it. The this retrograde flow has 
been shown from the normal right 
nary artery through extensive anastomotic 
pathways. Thus, although oxygenated blood 
reaches the anomalous artery, the blood does 
not supply the myocardium but flows retro- 
grade into the low resistance area the pul- 
monary circulation. Ligation the left cor- 
onary artery its origin converts the lesion 
into that single coronary artery supply- 
ing both ventricles—a situation usually com- 
patible with normal life expectancy. 

Diagnosis the defect coronary arteri- 
ography and preliminary experi- 
ence with the suggested surgical treatment 
presented. 

INTERLINGUA 

nari origine anormal arteria pulmonar 
rar. Iste defecto cardiovascular quasi 
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mento visava augmentar contento oxy- 
geno del pulmona-arterial 
fortia pression perfusional. Tamen, 
essite demonstrate que iste 
grade origina normal arteria dextero- 
coronari passa per extense vias anastomotic. 
Assi, ben que sanguine oxygenate attinge 
arteria anormal, sanguine non alimenta 
area basse resistentia representate per 
circulation pulmonar. ligation del arteria 


arteria coronari que alimenta 
culos, iste stato usualment compatibile 
con superviventia duration normal. 
diagnose del defecto per 
arteriographia 
liminari con proponite tractamento chirur- 


gic 
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Clinical Observations with the Frank Precordial 


Lead System 


useful information 
whether the same information 
form the new 
proposed lead systems. 


HERE has been considerable effort 
devise more adequate systems 
trode placement than those currently em- 
known that many assumptions inherent 
representing the body simple geometric 
figures are only approximations and pos- 
sible that eliminating the necessity for such 
assumptions may inerease the usefulness 
records the heart’s electrie activity. 
also possible that improved electrode sys- 
tem will permit satisfactory examination 
activity the heart with fewer leads 
than are now used 
requires studies employing newly 
proposed electrode arrangements. This evalua- 
tion will not complete without study 
vectoreardiograms which projections 
electrie activity are 
but also appears worthwhile investi- 
gate electrocardiograms from the 
trode The latter studies may 
expected provide information concerning 
the form which findings signifi- 
the new systems. The present study was un- 
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Several new lead systems for and vectoreardiography have been 

Clinical evaluation these systems necessary determine whether they 
addition that furnished conventional leads and 
obtained from conventional leads appears recognizable 
study step toward such evaluation one the 


dertaken obtain such information for the 
lead system proposed 


MATERIALS AND METHODS 


Ninety-one patients with normal 
grams and patients with variety 
types and manifestations 
heart disease were studied. Subjects with normal 
electrocardiograms were the age range 
years and the patients with abnormal tracings 
varied age between and 

zontal (X), vertieal (Y), and anteroposterior (Z) 
components the heart’s activity were 
recorded with the Frank electrode system. Elee- 
trodes were located the left leg, and 
thorax the front and back midlines, right and 
left midaxillary lines, and angle de- 
grees between the front midline and the left mid- 
axillary line. All the thorax were 
located the level the fifth intercostal space 
the sternum. Resistor networks with 
nents having the ratios reeommended for this lead 
system and range values appropriate the 
input impedance the electrocardiograph were 
employed. The polarity leads and was 
comparable leads and aVr with upward de- 
left and upward indicating vectors 
directed downward. lead upward deflections 
represented vectors posteriorly. 
leads, augmented unipolar limb leads, 
cordial leads through was recorded imme- 
diately before after Frank system leads were 
obtained. Serial were available 
for most the patients with heart 
leads were recorded consecutively 
speed mm. per second with conventional 
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The conventional leads and those obtained with 
the Frank system were inspected and deseribed 
terms commonly employed 
interpretation. Specifie items useful 
information from the conventional tracings were 
listed and the presence absence each these 
items the Frank leads were noted. Lead was 
examined for counterparts information appear- 
for the counterparts data leads and 
Lead was examined for the counterparts 
item information conventional leads did not 
have recognizable counterpart lead from 
the Frank system, the other leads from this sys- 
tem were examined for evidence this specific 
was recognized that counterparts 
findings from certain conventional lead would 
not always appear the same Frank system lead. 
all clinically useful information 
leads was reflected the Frank system, however, 
recognizable counterparts this data would 
another comparison and Frank 
system leads the electric axis the QRS was 
culated from the sum maximal up- 
ward and downward deflections leads and 
and from leads and 


RESULTS 
all normal records obtained 
with the Frank system, waves were upright 
waves lead were upright records, 
and inverted the remaining 
records. 

Five conventional electrocardiograms had 
waves that were abnormal the basis 
duration amplitude. <All 
were from patients with mitral valve disease 
and all had evidence left 
atrial enlargement. each waves 
lead were qualitatively similar those 
lead and waves were similar those 
The polarity waves the pre- 
cordial leads these subjects showed con- 
sistent differences from that 
ords, but lead all these records 
Waves were upright diphasie with the 
major component upright. the majori- 
normal records showed inverted waves 
lead these findings suggest that posteri- 
orly directed vectors reflected the Frank 
system may helpful left 


atrial enlargement. Study larger num- 
ber patients will necessary further 
evaluate this possibility. 

QRS The axis the 
QRS from leads and nor- 
mal records had average 31° and range 
—13 +82°. similar quantity caleu- 
lated from and the Frank system had 
narrower range, from 67°, with aver- 
age 33°. The range axis all 
abnormal records obtained with the Frank 
system was conventional 
leads. The axis from leads and 
had range —171° +154°, with 
average 20°, and that caleulated from leads 
and had range —90 +146, with 
average 

The counterparts most the QRS ab- 
recognized the Frank system leads. These 
findings cannot quantitated, the 
range normal variations leads obtained 
with the new system has not been established 
but the findings can illustrated selected 
records from normal subject for comparison 
with the abnormalities shown 
anterior and myocardial infarction. 
The deep waves through have 
their counterpart lead which does not 
show wave. Normal leads always 
showed initial vectors directed anteriorly and 
represented waves lead Nine ree- 
ords this series showed evidence old 
anterior the conventional 
trocardiogram and these had wave 
the lead from the Frank system. One 
ord from patient with anterior infaretion 
showed small waves lead The average 
amplitude waves lead normal rec- 
ords was 0.25 my. but the range was 0.05 
and the small wave the record the 
patient with anterior infaretion was compar- 
able the smaller ones present some nor- 
mal records. These findings seem indicate 
that most, but not all, instances anterior 
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t 


Fig. Frank system leads, standard and unipolar limb and precordial leads 


normal The same from patient with anterolateral 


cordial leads will manifest the Frank 
leads initial vectors directed posteriorly. 

Four records this series showed evidence 
lateral wall infarction manifest abnor- 
lead these patients showed waves 
illustrated figure 1B. The records the 
other patients will described the 
tion concerning QRS abnormalities conven- 
tional tracings that did not have recognizable 
counterparts the Frank leads. 

Six records this series showed evidence 


records had waves leads and 

and all showed similar waves lead 
Two records the series showed complete 


through have their counterpart wave lead vectors posteriorly. 


lead had QRS complexes similar form 
those lead and complexes were 
similar those Lead showed initial 
waves and large waves corresponding 
waves and deep waves leads 
through Vy. example these reeords 
shown figure 

One conventional electrocardiogram showed 
Frank leads showed wide wave lead 
comparable that lead and lead 
showed and waves with terminal 
wave, which was not present this lead 
any normal records. This wave appeared 
the counterpart the large wave 
and the conventional tracing. These 
records are shown figure 2B. 
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Tracings from patient with left bundle-branch which all significant 
features the conventional leads have counterparts the Frank system leads. Tracings 


from patient with right bundle-branch block. 


these the wide wave leads 


records there were QRS abnormalities 
the conventional electrocardiogram, which 
did not appear have recognizable counter- 
parts the Frank system leads. 
ords shown figure are examples these 
findings. Figure shows conventional 
tracing with wave and which 
was interpreted indicative incomplete 
right bundle-branch block. Lead from this 
patient shows and waves similar those 
normal records but there evidence 
late excitation directed anteriorly. One other 
record this series showed comparable find- 
ings. 

Figure shows conventional tracing 


with waves leads and These 


has its counterpart the terminal wave lead 


waves were considered the result lat- 
eral wall since earlier serial trac- 
ings had shown ST-segment and T-wave 
changes the type associated with the evo- 


lution recent Lead from 
this subject did not show waves and leads 
and were not recognizably different from 
these leads some normal records. One other 
record which evidence lateral infarction 
the conventional tracing was not recog- 
nizable the Frank leads was encountered 
this series. 

S-T Segments and Waves. The nor- 
mal records obtained with the 
showed upright waves lead waves 
lead were upright records and iso- 
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nizable counterpart the Frank system leads. 
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which small waves are 


present leads and Earlier serial tracings this patient had shown changes 
recent lateral the Frank system leads there was recognizable 


waves lead 
upright records. Among the abnor- 
mal conventional electrocardiograms, had 
significant ST-segment and T-wave abnor- 
malities with easily recognizable counterparts 
the Frank leads. These displace- 
ment the S-T segments and inversion 
and which had their counterparts lead 
and similar findings leads and 
with counterparts lead There were 
also which T-wave inversion 
leads and had its counterpart up- 
right waves lead this lead 
showed inverted waves all but 


normal records. example inverted 
waves anterior precordial leads reflected 

Seven conventional tracings had clinically 
significant T-wave findings without recog- 
nizable counterparts the Frank system 
leads. These the normal records 
which waves were upright lead and 
records which T-wave abnormalities 
conventional leads were not recognizable 
leads from the Frank system. Two these 
records showed low inverted waves 
through but waves lead were 
One these records shown figure 4B. 
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this finding lead shows upright Tracings which waves are 


diphasie leads and 


system leads. 


waves lead were upright and had 
amplitude comparable that most normal 
records. The other conventional tracing with 
significant T-wave findings that were not re- 
flected the Frank leads showed high peaked 
perkalemia. waves lead were inverted 
and had amplitude comparable 
seen many normal 


The eventual purpose new electrode sys- 
tems improvement the car- 
disease. this study, most, but not all 
the findings known clinical significance 


counterpart this finding could recognized 


able form the Frank Since 
the study concerned findings demonstrated 
importance that were obtained from 
leads now common use, the failure all 
these findings the new leads 
system. 

still possible that the new lead system 
will provide information 
cance other than that now supplied con- 
ventional leads. Evaluation this possibil- 
ity will require definition the range nor- 
mal variation among records obtained with 
the Frank system. Correlation presumed 
abnormal findings with the course and 
autopsy findings large series patients 
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FRANK PRECORDIAL LEAD SYSTEM 
will also Although the present 
study was not primarily concerned with the 
possibility information addition that 
supporting findings. One was the finding 
that left atrial enlargement resulted atrial 
excitation vectors directed posteriorly 
greater degree than normal records. Since 
the polarity waves the precordial leads 
these patients showed consistent differ- 
ences from that normal records, sug- 
gestive evidence that the Frank system leads 
may helpful recognizing left atrial en- 
largement. Another finding that supports the 
possibility that the Frank system 
vide information other than that furnished 
conventional leads was the narrower range 
the QRS axis normal records obtained 
with this system. similar finding has been 
reported with lead system based the work 
and While not direet 
evidence, these findings are consistent with 
less distortion the heart’s 
these systems. Since the range QRS 
axis abnormal records was not narrowed 
the Frank system, these findings support 
the possibility that this system may decrease 
the range some normal variations without 
necessarily abnormalities. 

should emphasized that the present 
study consecutively recorded electrocardio- 
graphic leads with the Frank electrode system 
grams. the latter records, projections 
activity are combined 
give certain data that cannot derived 
the further evaluation the Frank electrode 
system, studies will 

SUMMARY 

12-lead 
and leads from the electrode 
vised Frank were recorded subjects 
with normal conventional tracings and pa- 


Conventional electrocardiograms 


tients with variety 
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abnormalities. from the new electrode 
arrangement were examined for the counter- 
parts specific findings known clinical 
significance the conventional records. The 
majority but not all these findings appeared 
recognizable form the Frank system 
the study concerned findings 


known significance, which were obtained from 
use, the failure all these findings ap- 
pear the new leads appears serious 
defect the system. 


SUMMARIO 

Electrocardiogrammas derivationes 
electrodos disveloppate per Frank esseva 
obtenite subjectos con normal registra- 
tiones conventional patientes con 


electrocardio- 

Registrationes obtenite secundo 

nove arrangiamento electrodos esseva scru- 

tinate pro correspondentias phenomenos 
cognoscite signification clinie 
cardiogramma conventional. majoritate 
iste phenomenos—ben que non omnes— 
esseva presente forma recognoscibile 
registrationes obtenite secundo systema 

Frank. Viste que studio 

con phenomenos establite 

electrocardiogrammas per derivationes que 
uso commun tempore presente, facto 
que non omne ille phenomenos appareva 
registrationes effectuate per medio del nove 
derivationes indica serie defecto 
tema. 
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Comparison the Serum Lipids, Lipoproteins, 
Glycoproteins, Urinary 17-Ketosteroids, and 


Gonadotropins Eunuchs and Control 


Male Subjects 


The proclivity men coronary artery disease has been recognized for almost 


centuries. The gonadal hormones have understandably come under the search 
for the explanation this marked sex difference susceptibility disease. Sex hor- 
mones are known alter the physical state the serum lipids. has been suggested 
that eunuchs suffer less severe form coronary atherosclerosis than uneastrated 
subjects. This study compares the serum lipids and lipoproteins, well other serum 


concept coronary atherosclerosis 
origin almost centuries and appears 
one the few points over which there 
relatively little disagreement 
dents atherosclerosis. Indirect support 
this concept provided Wuest, Dry, and 
and Rivin and whose 
studies indicated that castrated women suffer 
more severe form coronary atherosclero- 
sis than women. More directly 
applicable are the suggestions 
Howard and and Hawke® 
eunuchs manifest less evidence 
atherosclerosis 
men. These differences may related, 
least part, the known influence gon- 
adal steroids serum lipids 
Considerations such as_ these 
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and urinary constituents, castrated and uncastrated institutionalized men. 


K CASTRATES (24) 


@ CONTROLS (20) 


<—YOUNG 


MIDOLE AGE 


x 


20 3x0 40 80 60 70 60 
AGE IW YEARS 


Distribution subjects according age 
the time study. 


and men, all institutionalized 
training school for the mentally retarded. 


SELECTION SUBJECTS AND METHODOLOGY 

Only subjects apparent good health were 
retained this study after physical examination, 
electrocardiogram, chest x-ray, and determinations 
the serum total protein and hemoglobin had 
been made. There were hypertensive individ- 
uals members the Hebrew 
was Negro among the eunuchs, none the 
control group. 

The age distribution for both groups 
tween and years and shown figure 
The mean age the eunuchs was 39, that the 
controls and control subjects were 
matched with respect age and weight closely 
the nature the school population would 
permit. 

The mean body weight the castrates was 
69.5 2.7 that the controls 65.5 2.3 
Kg. Mean body surface area the castrates 
was 1.80 .04 that the controls 1.72 
M.* 
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COMPARISON SERUM AND URINE EUNUCHS 


AGE AT TIME OF STUDY 
20 25 35 68 


YOUNG MIDDLE 
AGE 


4> MOP 


OLD AGE 


O CONTROL SUBJECT 
@ CASTRATE SUBJECT 


YO ME-4 


CONTROL MEAN 
— CASTRATE MEAN 


AGE AT TIME OF STUDY 


68 
MIDDLE @ OLD AGE 


A 
G 
E 
A 
T 


O CONTROL SUBJECT 
@ CASTRATE SUBJECT 


NO ME-A 


o-aPD 


--CONTROL MEAN 
—CASTRATE MEAN 


Top. Relationship between age subject castration (upper vertical 
mean serum cholesterol (lower vertical and age time study. Mean 
serum cholesterol values for and controls are also each age category. 

Bottom. Bar graph depicting relationship between age subjeet castration 
(upper vertical axis), mean value the high density/lower density ‘‘alpha/beta’’ lipo- 
protein ratio (lower vertical axis) and age time study. Mean values the ratios for 
and controls are also indicated each 


The mean age castration was years. The interest note that castration had been 
relationship between age and age the sixteenth year subjects. 
the time this study figure One subject, age 28, was found examination 
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Determination 


Castrates 


FURMAN, HOWARD, SHETLAR, KEATY, AND IMAGAWA 
TABLE Lipids and Lipoproteins; Mean Values* and Standard Errors 


Controls 


Total cholesterol 
mg. 


Phospholipid 
mg. 


Ratio: 
Cholesterol 
Phospholipid 


mg. 
lipoproteins 


25-40 
mg. 
lipoproteins 


mg. 
lipoproteins 


Ratio: 


Ratio: 
0-12 
Total Cholesterol 


Ratio: 
0-12 
Phospholipid 


studied. 


1.17+.12 
overt 


All ages§ 


21-30 1.29+ .05 
31-50 
over 
All agest 
21-30 
31-50 
0.¢ 


Age 
Mean values No. No. Mean values 
subjects samples 
All ages 124 183+8 
21-30 240 +12 
31-50 
All ages 
21-30 0.70+ .03 
31-50 .02 
All ages 125 183 
All agest 114 257 


No. No. 
subjects samples 


Differences between castrates and controls this group significant 0.05 level. 
Differences between castrates and controls this group significant 0.02 level. 
Differences between castrates and controls this group significant 0.001 level. 


Values listed are where =number subjects (rather than number samples) 


6 13 : 
6 31 
0-12 
beta 


during the course the study eunuchoidal 
but not castrate. There was history testicular 
atrophy early childhood, the testes were ex- 
tremely small, and the body build, fat, and hair 
distribution were definitely eunuchoidal. Because 
these findings was retained the castrate 
group only for compilation data presented 
the tables. 

Five blood samples were obtained from each 
eunuch (total number samples 124) and from 
each control subject (total number 70) most 
Blood was usually obtained intervals 
several months over 2-year period. All blood 
was drawn the postabsorptive state. Overnight 
urine specimens were collected whenever possible 
for determinations 17-ketosteroid and urinary 
gonadotropin. Analyses were performed 
total urine specimens from control sub- 
jects and specimens from 

Lipoproteins were determined refractometrically 
density 1.21 Gm. per ml., according the method 
Lewis, Green, and employed this 


high density 0-12 
The value the ratio 


lower density 25-40 
index the relative amounts these major 
lipoprotein groups. Use also made the 


0-12 lipoproteins 


values the ratios and 


total cholesterol 
relate high density 
phospholipid 
lipoprotein concentrations the 
phospholipid levels. Total and 
lesterol were determined the method Sperry 
and and lipid phosphorus 
the method The factor 
was used convert lipid 
phospholipid. 

Urinary gonadotropin was assayed according 
the nondialysis method Klinefelter, Albright, 
and Griswold,” and levels less than mouse 
uterine units per hours were considered normal. 
Urinary neutral 17-ketosteroids were determined 
drolysis, extraction with carbon tetrachloride and 
modified Zimmerman reaction were employed 
according the outlined and 
analyses undertaken after May 1955, 
the technie proposed Klendshoj, Feldstein, and 
was employed, without change values 
considered “normal.” 

drate) according the method Shetlar, Foster, 


and Everett," 
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which the results are expressed 
terms bound hexose, and total serum protein 
the method were determined 
samples serum from control subjects 
and samples from The ratio 


utilized re- 


total protein 
late the concentration protein-bound carbohy- 
drate the total concentration 
protein. The mean age the controls whose 
sera were studied for glycoproteins was years, 
that the castrates 40. 

The data for the groups are compared 
ing the following age classifications: 21-30 
31-50 (“middle-aged”), and over 
years age (“old”), well irrespective 
age. The significance differences was determined 
test. 

RESULTS 

Mean values for the several lipid and lipo- 
protein fractions studied are presented 
table 

Mean serum total cholesterol levels were 
significantly lower the only 
the 30-year age group. The 
mean values for the groups the other age 
classifications were not significantly different. 
The degree esterification was similar all 
the subjects. 

trations between eunuchs and controls were 
not significant any age level, nor did cho- 
lesterol/phospholipid ratios 
cantly. 

Higher concentrations high density 
0-12 ‘‘alpha’’) lipoproteins char- 
acterized the castrate group each age level 
well irrespective age, although these 
differences were not statistically significant. 

Lower concentrations lower density 
25-40 ‘‘beta’’) lipoproteins char- 
acterized the castrate group every age 
level, but statistically these differences were 
significant only when the castrate and control 
groups were considered their entirety. The 
more inclusive 25-70 lower density 
lipoprotein concentrations were also consist- 
ently lower the but, was the 
ease for the 25-40 fraction, the differ- 
ence was statistically significant only when 
the groups were considered their entirety. 


4 | | 


Castrates 
Determination 
Mean values 


Serum 


Glycoprotein 
mg. 


Serum total 
protein, Gm. 


«J 


Glycoprotein hexose 


Totai protein 


TABLE 


Subjects 


TABLE Mean Values* and Standard Errors, All Ages 


Values listed are ‘‘true means” where number subjects (rather than number samples) studied. 
Differences between castrates and controls significant 0.05 level. 


Ketosteroid Mean 
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Controls 


Samples Mean values Subjects Samples 


138 


7.46+ .09 


1.85+ 


Values* and Standard Errors 


Castrates 
Mean values Subjects 

21-30 
excretion, 31-50 9.7+0.7 
mg./24 hours over 5.3+1.0 
All ages 
21-30 
31-50 5.2+0.7 
All agest 5.3+0.6 


Values listed are where =number subjects (rather than number samples) studied. 
Difference between castrates and controls significant 0.05 level. 


Low density lipoproteins with flotation rate 
stantly present small amounts and did not 
differ significantly the 


groups. Concen- 
lipopro- 
teins likewise did not differ the groups. 


The values for high lower density 
were consistently higher the castrates for 
all age groups, and the difference between 
castrates and controls was statistically highly 
significant the middle and old age groups, 
and for the 

entirety. 


lipoprotein ratios 


groups considered their 


—S1.91 0-12 


total cholesterol 


Controls 


Samples Mean values Subjects Samples 
12.0+1.5 
10.4+1.2 

6.2+0.5 
9.7+0.9 
8.1+1.4 
9.5+2.1 

6.9+2.1 
66 8.4+1.1 19 49 


ratios had consistently higher values for all 
ages the castrate group, but the differences 
were statistically significant only when the 
groups were considered their entirety. 
Mean values glycoprotein and total pro- 
tein are listed table Serum glycoprotein 
concentrations were significantly higher 
the castrate group was the value for the 


ratio 


Serum 
total protein 


glycoprotein levels the control subjects 
were generally within ‘‘normal limits,’’ 
determined larger group apparently 
healthy subjects Shetlar, Foster, Kelly, 
and significant differences were 
noted with respect total serum protein 


| 
| | | 
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TABLE 4.—Gonadotropin All Ages 


Castrates Controls 
Mouse 
uterine Num- Num- | Num- Num- 
units ber ber ber ber 
sub- sam- sub- sam- 
jects ples jects ples 


Urinary 17-ketosteroid and gonadotropin 
values are presented tables and The 17- 
differ significantly between the groups for 
any age category. When the urinary 17- 
ketosteroid concentration was determined, 
significantly higher level was noted the 
total control group. Urinary gonadotropin 
was expected, with the majority 
(22 out 24) more 
than 192 mouse uterine units while 
only control subjects excreted more 
than 192 units. 


The relatively small size the samples 
this unique population that were available 
for study limits the degree statistical signi- 
ficance that can assigned many the 
differences. Outstanding among 
the data for the castrates, however, are the 
consistently higher mean values for 
density lipoprotein concentrations 
consistently lower mean concentrations the 
lower density lipoproteins. There were 
exceptions with respect these mean values 
(table 1). The likelihood that such consist- 
was due chance alone extremely 
small The value for the ratio 
high density/lower density lipoprotein is, 
virtue its derivation, higher the castrate 
group. Further emphasis lent this 
trations (and ratios) between the groups 
the faet that other than for the signifi- 
lower native serum total cholesterol 
levels the young castrates, neither serum 
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cholesterol nor phospholipid values differed 
significantly consistently. 

The differences between eunuchs and un- 
castrated men with respect the high and 
lower density lipoproteins are characteristic 
the changes observed when androgens are 
withdrawn from, estrogens administered to, 
other 

The significantly lower serum cholesterol 
levels the young castrates prompted fur- 
ther scrutiny the data with reference 
what influence the subject’s age the time 
castration might have his lipids and 
lipoproteins the time study. Figures 
and are interest this regard. may 
noted (fig. that none the young 
trates had serum cholesterol level excess 
the control mean serum cholesterol level. 
young age castration course inher- 
ent the young group. When the 
middle and old age groups are examined, 
further interest note that while none 
the eunuchs who was subject 
before the seventeenth year age had 
serum cholesterol value excess the mean 
serum cholesterol value, each the 
puberal castrates the middle age group 
had individual mean serum cholesterol val- 
ues (137 149 10, 156 and 141 
mg. per cent) statistically significantly lower 
the mean cholesterol level (180 mg. per 
cent) for the middle age castrate group 
whole. There are, course, some eunuchs 
the middle age group who underwent cas- 
tration later than the sixteenth year age 
whose serum cholesterol values were also less 
than the mean control value. 

Figure denotes somewhat different re- 
lationship among the variables: age 
tration, age time study, and the value 
for the ratio high density lipo- 
proteins. noted that none the values 
this ratio the group was less 
than the mean control value, irrespective 
age castration age the time study. 
also interest note that only con- 
trol subject, who happened fall the 
young age group, had value for the high 


4 
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density /lower density lipoprotein ratio that 
exceeded the mean value this ratio the 
eunuchs. 

These observations suggest that the influ- 
ence the male gonad 
amounts high and lower density serum 
lipoproteins least partially independent 
age factors, e.g., the age which gonadal 
influence removed (at least the age 
vears), and probably the age the sub- 
ject the time serum 
ships are determined, although the data sug- 
gest that alterations 
ships induced gonadectomy are apt 
more striking middle-aged male subjects. 
The influence castration before the seven- 
teenth age the level chemically 
determined serum cholesterol also appears 
somewhat independent age, since the 
lower level the cas- 
trates was noted the middle age group only 
those subjects who were 
trates. 

These data, then, are consistent with the 
hypothesis that the effect withdrawal 
gonadal hormones the relative amounts 
the major serum lipoprotein fractions 
men least partially independent age, 
while the effect the cholesterol concentra- 
tion maintained only when the gonads are 
removed before puberty. 

The lack significant differences serum 
phospholipid levels the groups, previous- 
noted Hamilton, Bunch, Mestler and 
undoubtedly related the fact 
that the lipid phosphorus content the high 
and lower density lipoproteins similar, 
namely 26.5 and 23.4 per cent respectively, 
reported Bragdon, Havel, and 

The lack significant differences between 
the eunuchs and uneastrated men 
spect low density lipoproteins flotation 
minimize the etiologic 
cance these low density lipoproteins 
atherosclerosis (assuming that 
men). 

The lower levels urinary 17-ketosteroids 
the eunuchs are obviously consequence 


ketosteroid excretion between the groups 
quantitatively slight, presumably because 
increased adrenal androgen synthesis 
the eunuch. Qualitatively these adrenal an- 
drogens differ from those gonadal origin 
inasmuch they not prevent the appear- 
ance eunuchoidal somatic characteristics 
the prepubescent castrate. The difference 
the lipoprotein relationships the 
groups demonstrated this study ad- 
ditional manifestation this qualitative dif- 
ference between testicular and adrenal an- 
drogens. correlation was noted between 
urinary 17-ketosteroid and 
age castration, the concentration 
high low density lipoproteins their 
ratio. Aging appeared associated with 
diminishing urinary 17-ketosteroids, 
nomenon previously Venning 
and 

greater excretion gonadotropins 
castrated than uncastrated subjects, 
course, expected. The reasons for elevated 
subjects are not apparent, testicular 
size and were normal 
subject and there were other stigmata 
eunuchoidism general disease. 
Two them were and old and 
thus may have been examples testicular 
occurring with advancing 
When all data from these subjects 
were excluded, alteration 
any the mean values the control group 
resulted. 

Scrutiny the lipid data for intragroup 
differences related age reveals significant 
increase lower density 
25-70 lipoprotein concentrations the con- 
trol subjects going from the young the 
middle age group. This keeping with 
the observation Jones that greater 
concentrations 12-20 25-40) 
lipoproteins are noted men beginning with 
the third decade life. The failure 
serum cholesterol along with the 
lower density lipoproteins this 
attributable the reduction high density 
lipoprotein levels, which reduction, although 
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not statistically significant, nevertheless was 
sufficient mean magnitude 
change the mean cholesterol concentration 
going from the young middle age con- 
trol group. 

The increase serum cholesterol levels 
noted the eunuchs going from the young 
(p<0.01) and resembles the 
ported women from age 
through 

The meaning the and 
coprotein/total 
await further study. the present time all 
that can said that subjects 
have higher serum 
tions than uneastrated subjects, absolutely 
well relative the total serum protein 
concentration. 

Finally the question the possible rela- 
tionship these findings the suggestion 
that the castrate enjoys relative freedom 
from coronary atherosclerosis must con- 
sidered. tempting suggest that the 
relatively greater concentrations high den- 
sity 0-12 lipoproteins noted the 
trated group may importantly related 
this phenomenon. Such thinking gains sup- 
port from the studies Jencks 
who demonstrated reduced 
trations high density ‘‘alpha’’ lipoproteins 
and increased concentrations lower density 
lipoproteins men with history 
myocardial infarction. The 
nificance (and, therefore, possibly 
12-20 and 20-100 lipoprotein 
tions coronary atherosclerosis certainly 
doubt 

While the correlation between the lipopro- 
tein spectrum (considered its entirety) 
and coronary atherosclerosis receiving in- 
creasing support result studies such 
these, the establishment such correla- 
tion course does not provide proof etio- 
logic relationship. Further work along these 
lines clearly necessary. 

The only other significant 
alteration serum constituents reported 
follow castration the adult male 


The meaning this rise with re- 
spect atherogenesis remains conjectural 
this point. 

The possibility must not overlooked that 
personality changes resulting from castration 
are important, well the lipid changes. 
stability, diminished 
and, general, more tran- 
quil existence usually follow castration the 
human These characteristics tend 
associated the minds clinicians 
with relative freedom from disorders attrib- 
utable and with longevity and 
health. 


SUMMARY 


Eunuchs and uneastrated 
are compared with respect serum lipids, 
lipoproteins and glycoproteins, and with re- 
spect the urinary excretion gonadotro- 
pins and 17-ketosteroids. 

The mean high density 0-12 (‘‘al- 
lipoprotein concentrations were con- 
sistently higher, and the lower density 
25-40 25-70 lipoprotein 
trations consistently lower, eunuchs than 
uneastrated controls,.irrespective age 
the time study time castration. The 
ratio ‘‘alpha’’ lipoproteins was 
These 


also consistently higher 


withdrawal estrogen administration. 

The mean serum cholesterol level was sig- 
nificantly lower the young eunuchs than 
young controls. Lower individual serum 
cholesterol values the middle aged 
were noted only those who had undergone 
gonadectomy prior the seventeenth year 
age. Mean serum cholesterol levels the 
middle and old age castrated subjects and 
controls did not differ significantly. 

The mean serum glycoprotein concentra- 
tion was higher eunuchs than 
controls. This was also true for the ratio 
glycoprotein hexose 100 


total protein 
Urinary gonadotropin excretion was ex- 
cess 192 mouse uterine units per day 
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subjects excreted more than 192 per 
day. 

Urinary 17-ketosteroid excretion per day 
did not differ significantly between the 
groups. However, the urinary 17-ketosteroid 
concentration was significantly higher the 
controls. 
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SUMMARIO INTERLINGUA 

Eunuchos non-castrate subjectos mascule 
comparate con respecto lipidos, lipopro- 
teinas, glycoproteinas del sero excretion 

concentrationes medie del lipoproteinas 
alte densitate 0-12 (‘‘alpha’’) esseva 
regularmente plus alte concentrationes 
medie del lipoproteinas plus basse densi- 
tates 25-50 25-70 esseva 
regularmente plus basse eunuchos que 
gardo etate del individuos tempore del 
studio tempore del castration. pro- 
portion lipoproteinas ‘‘alpha’’ lipopro- 
teinas ‘‘beta’’ esseva etiam regularmente plus 
alte eunuchos. Iste differentias charac- 
teristic effectos del abstention androgeno 
del administration estrogeno. 

nivello medie del cholesterol sero 
esseva significativemente plus basse juvene 
eunuchos que juvene subjectos controlo. 
Casos individual reducite valores del cho- 
lesterol seral eunuchos etates intermedi- 


ari solmente quando gonadecto- 
mia habeva essite effectuate ante etate 
annos. nivellos medie del cholesterol 
avantiate non differeva significativemente. 
concentration medie del 
seral esseva plus elevate eunuchos que 
subjectos controlo. mesmo valeva pro 


proportion 


proteina 

esseva plus que 192 unitates myo-uterin per 
subjectos controlo. 

excretion urinari 17-cetosteroides 
tivemente plus alte subjectos controlo. 
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Nonpenetrating Traumatic Injury the Aorta 


injury than generally appreciated. 
traumatic rupture survive temporarily. 
surgical treatment may life-saving. 


Rupture laceration the aorta more common result nonpenetrating 
Approximately per cent individuals with 
the lesion promptly diagnosed appropriate 


Diagnosis may difficult and times the 
rupture may remain silent for variable periods. 


natural course from 


aortic rupture false aneurysm formation with secondary rupture the aneurysm 


may brief extend over many years. 


Surgical treatment false aneurysm that 


has remained stable for prolonged period has been but some instances 


the cardiovascular lesions that 

result from nonpenetrating 
injury none demonstrates the 
prompt recognition and surgical therapy 
emphatically rupture the aorta that 
not immediately fatal. That anyone survives 
complete transection this major artery 
almost unbelievable; nonetheless, 
ciable number have survived. 

The medical literature contains many case 
reports aortic rupture caused trauma. 
According one the first cases 
aortic aneurysm, presumably the 
trauma, was reported 1557 Vesalius. 
Two the larger series were reported 
tween 1895 and 1925, and Strassmann,* who 
reviewed the literature 1947 connection 
with his report cases his own. Pa- 
tients who have survived rupture, in- 
cluding those whom post-traumatic aortic 
aneurysms developed, have 
quently reported. The 
lists least aortic rupture 
caused nonpenetrating trauma which the 
patients have survived for varying lengths 
time. The lesion all these cases was con- 
firmed postmortem surgical examina- 
tion. Other cases aortic rupture with sur- 
vival have been reported, but the diagnoses 
were made clinically. The cases traumatic 

From the Armed Forces Institute 
and the Walter Reed Army Hospital, Washington, 


conservative management may the treatment choice. 


aortic aneurysm recently reported Stein- 
are well documented despite lack 
surgical postmortem confirmation 
Although individual with apparent 
the abdominal aorta 
has been reported have survived 
after the relationship trauma 
this case may questioned. the 
27-vear survival individual with trau- 
matic aneurysm the aorta was also 
series had survived for periods from 
aneurysm the thoracic aorta survived 
tients have lived for periods from min- 
utes weeks before surgical intervention 
death. 

the purpose this paper present 
the salient clinical and features 
observed our series 296 cases aortic 
injury caused nonpenetrating trauma and 
discuss the diagnosis and management 
aortic rupture those who survive the im- 
mediate effects the injury. the 1,174 
necropsy cases injury the 
heart and aorta have studied from the files 
the Armed Forces Institute Pathology, 
275 were cases rupture, 104 com- 
bined with cardiac injury (table 
cluded the series are living patients 
whom traumatic aortic aneurysm 
corrected surgically. addition the 275 
cases aortic rupture, cases laceration 
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involving only layers the aorta were 
studied, for total 296. all but the 
there was associated cardiae 
ty-eight the patients with rupture 
survived the injury for time. 

Injuries other than cardiovascular were 
frequently sufficient cause death. an- 
alysis the cause death this series 
was found that approximately per cent 
patients with combined and aortic 
injury and least half those with aortic 
rupture only would have died 
other injuries had there been 
lar lesion. 

The majority patients were young men, 
only the 275 being women. This distri- 
bution does not reflect true sex incidence, 
but only the sex distribution the material 
the Armed Forces Institute Pathology, 
which drawn from predominantly male 
population. The average age 
was and being the ex- 
tremes. 

The forces that produce rupture are 
the same for other nonpenetrating cardio- 
vascular namely, direct and indirect 
forces, deceleration, compression, blast. 
forces 

The mechanism whereby injury 
rupture produced varies with the type 
force. direct force that results fracture 
displacement-of one the dorsolumbar 
vertebrae may cause rupture the aorta 
shearing action. 

force apparently through 
sure. has been demonstrated experiment- 
that such pressure may exceed 1,000 
mm. without causing rupture. 
parently normal human aorta has been rup- 
tested the tensile strength 
sure sufficient cause rupture equivalent 
intravascular pressure 2,500 mm. He. 
Our series includes rupture 
the arch the aorta indirect force result- 
ing from accident that suddenly 


TABLE Rupture the Aorta due 
Trauma Tabulated Show the In- 
cidence Rupture Site and the Fre- 
Associated Cardiae Injury 275 Indi- 
viduals 


Isolated Combined 
Site of rupture aortic with cardiac Total 
rupture Injury 
Arch 
Isthmus 124 
Totals 104 275 


covered the body with earth the level 
volume blood suddenly trapped 
aorta forced into the aorta the time 
systole was sufficient produce the extremely 
high pressure required cause rupture. 

The most common cause aortic 
rupture the generated rapid de- 
celeration the body either the vertical 
horizontal plane. has pointed out 
that deceleration sets differential 
between the various organs and tissues the 
body, depending their structure, location 
and attachments, and the direction deceler- 
ation. Regions subjected the greatest strain 
are the points junction these differ- 
entially decelerated tissues. the aorta the 
strains are put upon the isthmus, 
where the relatively mobile aorta 
joins the fixed arch the aorta, and the 
ascending aorta, which joins the arch and 
the easily displaceable heart. Substantiation 
for this was provided our series 
for the most frequent sites rupture were 
these locations (table 1), the isthmus 
being the more has 
also recently been drawn 

quired produce rupture. 
culations have raised reasonable that 


the usual deceleration 
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TABLE 2.—Types Accidents which Nonpene- 


trating Trauma Produced Aortic Rupture Rupture 


Associated with Cardiac Injury, 275 Individuals 


Isolated Combined 
Cause aortic with cardiac Total 
rupture injury 
Automobile 114 156 
Airplane 
pedestrian 
Fall 
(long distance) 
train 
heavy object 
object 
Unknown 
Totals 171 104 275 


automobile accidents could itself produce 
aortic rupture. Table lists the kinds 
dents which individuals with aortie rup- 
ture were involved. The great majority were 
may operate produce aortic rupture. 


PATHOLOGY 

This study based for the most part 
autopsy material, the lesions the aorta 
either being lethal associated with other 
injuries that caused death. Most the aortic 
lesions were ruptures, varying 
from millimeter complete transection, the 
majority being either complete extensive 
aortic wall remained intact (fig. 1). par- 
ticular site the the aorta 
seemed predisposed rupture. the 
majority appeared rupture were spon- 
taneous and simultaneous 
vessel wall. Ruptures involving only part 
the circumference were often posterior. 
Although partial ruptures this type have 
been cited the precursor aneurysm for- 
mation, this development was equally fre- 
quent those our series who had complete 
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(AFIP Ace. 571821). 24-year-old white 
Top, The 


gross specimen the heart and great vessels reveals 


man killed automobile accident. 


Y-shaped laceration almost completely transecting 
the aorta em. above the aortie valve (arrow) and 
transverse rupture the right atrium. Bot- 
vealed minimal evidence chest trauma, 


transections. Occasionally, ragged, spiral, 
longitudinal ruptures occurred, but 
majority the rupture and 
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Fie. Ace. (4) Stained section showing small area intimal hemor- 


rhage with intact endothelial surface. 


There are extravasated red blood the 


subintimal tissue. The hemorrhage limited the intima the aorta. (B). (AFIP 
Ace. 652262). Laceration the aorta the junction the intima and media along the 
internal elastic membrane. this region the integrity the intimal surface still pre- 
served. There small amount hemorrhage the lacerated area. (Same ease 


fig. 2B). stained from another region the aorta showing aortie 
tion and partial dissection the intima from the media. The internal 
membrane visualized this section. Note the small amount intimal hemorrhage and the 
tear through the media. (D) (AFIP Ace. from the aorta showing 
medial laceration with tearing and separation the lamella and hemorrhage into the 
adjacent media. Disruption the media evident. 35. 


aneurysm resulted from intimal and medial 
lacerations with subsequent rupture through 
the adventitia after dissections the arterial 
wall for varying distances. Surprisingly, very 
few (21) lacerations the aorta were found 
which the trauma involved only 
layers the aortic wall. these instances 
they were usually small horizontal longi- 
tudinal tears involving the intima and 
sionally extending into the media. Thus 


our series the extent involvement the 
aortic wall varied from simple 
hemorrhage complete laceration the 
aorta. The lesions may classified fol- 
lows: (1) intimal hemorrhage; (2) intimal 
hemorrhage with laceration; (3) medial 
laceration; (4) complete laceration the 
aorta; (5) false aneurysm formation; (6) 
hemorrhage. 

evaluation the gross and histopatho- 
logic features trauma the aorta requires 
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appreciation not only the normal 
scopic structure the aorta, but also the 
alterations that might 
have preceded the wound. would falla- 
cious assume that all aortas were free from 
pathologic change the time injury. 
Indeed, our experience with large series 
autopsies similar age group 
trauma was not the cause death indicates 
that pathologic changes the aorta, par- 
ticularly atherosclerosis, are common. 
Atherosclerosis was found series, 
but only instance was considered have 
significantly the traumatic lesion. 
medial necrosis minimal 
made the aorta more vulnerable unusual 
stress. Syphilitic involvement the aorta 
was noted twice but was not considered 
neither these cases was there aneurysmal 
dilatation the aorta. 
vascular defects were not 


our series. 


LESIONS THE INTIMA 

The lesions involving the intimal layer 
our series may grouped (1) intimal 
hemorrhage and (2) intimal hemorrhage as- 
sociated with laceration. 
Hemorrhage 

Areas intimal hemorrhage 
association with fatal 
lesions. They varied size and often were 
noted only microscopic examination (fig. 
24). probable that lesions this type 
occur frequently but are not recognized. 


with Hemorrhage 

This lesion differs that the endothelial 
surface the aorta broken and the col- 
lagenous and fibers the ‘‘subendo- 
thelial the intima are more severely 
disrupted and separated hemorrhage (figs. 
and The limiting effect the internal 
elastic lamina the extent the laceration 
the wall illustrated both figures. 
lesions this type that could serve the 
nidus thrombus formation, either bland 


septic, with possible peripheral embolization. 
The break the endothelial lining might also 
lead further dissection. 


LESIONS THE MEDIA 

The tunica media forms the bulk the 
aortic wall. The elastic fibers the media 
with their great tensile strength 
much the resiliency the arterial wall. 
The smooth muscle fibers provide the con- 
tractile properties and serve maintain the 
but probably contribute 
relatively little the strength 
the arterial wali. The elastic lamina may 
frayed, split, even destroyed various 
diseases, such advanced atherosclerosis 
syphilitic aortitis, and such changes may ren- 
der more susceptible traumatic lacera- 
tion. The importance the amorphous inter- 
cellular substance the intima and media 
has recently been recognized. increased 
amount atherosclerosis, and accumula- 
tions this material, often with focal 
ing and vacuolization, characterize the lesions 
aorta. Thus, would appear that abnor- 
mal accumulation the amorphous 
lular substance must considered the 
evaluation the effect trauma 
aorta. 
Traumatic Medial Lacerations 

through, the tunica media (fig. were ob- 
served occasionally this series. Such lesions 
were described autopsy, usually associa- 
tion with other lesions, but sometimes 
alone. The possibility that medial laceration 
might lead further dissection, rupture, 
overlooked. 


LESIONS THE ADVENTITIA 
The tunica adventitia provides portion 
the tensile strength necessary for the main- 
tenance the normal caliber the aorta, and 
through the medium the vasa vasorum con- 


tributes the sustenance the arterial wall. 
vulnerable systemic and local disease. 


4 


(4) recent thrombus superimposed the site post- 


laceration the aorta. Note the small fragment aorta the surface the 


thrombus. The laceration extends through the aorta. 
Elastic stained showing healed false aneurysm the aorta. 


2%. (B) (AFIP Ace. 714264). 
Note the abrupt 


termination the elastie fibers the aorta the site the laceration. The 


wall the aneurysmal sae fibrous and collagenous connective tissue which 


only rare degenerating fiber seen. 


Thus, pathologic processes the adjacent 
structures, particularly benign malignant 
lesions affecting lymph nodes 
the adventitia secondarily, should 
sidered evaluating any rupture 
the aorta. 

The traumatic lesions that 
adventitia the aorta were types: (1) 
false aneurysm formation; (2) 
hemorrhage. 

Traumatic Aneurysms 

Included under this type are all cases 
which aneurysmal bulging the wali 
followed complete laceration the intima 
and media, those which false 
aneurysm formed after rupture all 
tween the could not made with certainty, 
even microscopic examination the wall 
the aneurysm. 

cases which circumferential laceration 
the intima and media was complete, fusi- 
form aneurysmal bulging the wall the 
aorta developed, while those which only 
portion the wall was lacerated the bulg- 
ing appeared localized diverticulum 
pouch-like formation. The structure varied 
with the age duration the aneurysm. 
When repair operation postmortem ex- 
amination was performed soon after injury, 
the pouch the aneurysm contained throm- 


9 


bus consisting fibrin with many enmeshed 
red blood cells, and usually there was hemor- 
thage into adjacent tissue. the patient 
survived for few days, the thrombus was 
soft and proliferation and early 
vascularization were observed the wall 
the aorta. this stage, when the throm- 
bus recent origin, that peripheral em- 
likely. With longer survival, the 
thrombus may become organized and the wall 
the pouch lined with endothelial cells. 


Complete Laceration the Aorta 

Complete rupture the aorta, including 
the adventitia and the attached connective 
tissue, was the most common lesion found. 
Usually death was immediate. However, false 
aneurysm formation occlusion the site 
rupture thrombus (fig. may permit 
temporary survival. 
Periaortic Hemorrhage 

hemorrhage often accompanied 
complete rupture other lesions 
dependently. 


Aortic WITH SURVIVAL 
our series 275 cases rup- 
ture caused nonpenetrating 
initial survival rate was 13.8 per cent (table 
3). the patients who survived for vari- 
ous periods, whom surgical resection 
post-traumatic aneurysm was performed are 
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TABLE 3.—Survival times 275 Individuals with Rupture the Aorta due Non- 
penetrating Trauma Indicating the Site Rupture and the Frequency Immediate Death 
Contrasted the Incidence and Period Survival 
| Periods of survival 
Sites of >30 2 5 8 
rupture DOA?T| min. | Lhr. | 6 hrs. | 1 day | days | days | days 22 50 76 4 10 2-4 Total 
<1 <6 <24 <z <4 <8 <15 | days | days | days | mos. | mos. | yrs. |Cured | sur- 
hr. hrs. hrs. | days | days | days | days vived 


Dead arrival 
273 necropsy cases 

patients living 


still living. mentioned previously, serious 
trauma usually produces combined aortic and 
injury and other body injury ex- 
tensive that death would inevitable irre- 
spective the insult. The 
difference survival patients with and 


associated injury striking. 
the 171 patients with isolated rup- 
ture, 19.8 per cent survived the initial 
whereas only 3.8 per cent the 
104 with combined rupture and cardiac in- 
jury survived even temporarily. 
clinical importance that the site rupture 
the first group usually was the isthmus, 
region surgically while 
second group was more often the ascending 
aorta that presented more formidable sur- 
gical problem. 

The extent aortic rupture did not appear 
Nine the patients who survived the im- 
mediate effects injury had complete tran- 
sections the aorta; the lived longer 
than days. Only the died within 
hour; thus, most lived long enough that 
prompt and treatment 
might have offered good chance recovery. 

Survival dependent the formation 
hematoma that contained the medias- 
tinal structures and adjacent tissues. The 


diagnosis surgical 


immediate death lived <30 minutes. 


hematoma formed may continue dissect 
the tissues progressively and rapidly, dis- 
section may temporarily halted, only 
resume hours days later. either event, 
fatal hemorrhage the final result. 
aneurysm may develop and survival may 
prolonged for months years. some in- 
stances the false aneurysm 
sively larger over the years, while few 
remains stable. matter what the course, 
the threat eventual rupture always 
present. 


CLINICAL ASPECTS 


The clinical manifestations traumatic 
aortic rupture are means uniform. The 
majority patients die 
within brief period. However, the 
per cent that survive the initial injury 
usually present one several general clinical 
patterns. Those critical condition may have 
obvious and severe body trauma, 
thopedic, may show little clinical evidence 


serious injury. Symptoms suggesting 


cardiovascular lesion may not appear until 
hours days after injury, often with the de- 
velopment premonitory signs symptoms 
impending hemorrhage, followed 
den death. Others, usually those who have 
survived the period after injury without evi- 


q 
| 
ad 


dence suggest aortic injury, may exhibit 
the signs and symptoms aneurysm 
with impending rupture weeks months 
later; or, the absence significant symp- 
toms, aortic aneurysm formation may re- 
vealed routine chest roentgenogram. 
Rarely, aneurysm with dissection may follow 
traumatic aortic injury this 
endaortitis, which has been 

Failure diagnose the rupture 
while the patient still alive the chief 
cases this series, the correct diagnosis was 
aortic aneurysm was demonstrable roent- 
This diagnosis seldom considered 
the early postinjury period because the 
mistaken concept that patient could rarely, 
ever, survive such lesion. The realization 
that this concept false will 
major impediment diagnosis. 

Unfortunately, there are early 
features aortic rupture. The 
patient’s vascular injury 
looked and the more obvious injuries are 
problems for the neurologie sur- 
patients, had history unconsciousness for 
varying periods time. Twenty-seven had 
fractures other than the ribs, usually 
extremity, and many died 
pected aortic rupture during soon after 
orthopedic treatment. Fractures the dorso- 
lumbar vertebrae were found the 
entire series patients, and the rupture 
was definitely related the site fracture. 
Possible rupture should considered 
every patient ineurring 
vertebral fracture serious 

External evidence injury was help- 
ful arousing suspicion possible cardio- 
vascular damage, but was often absent even 
when cardiovascular damage was extensive 
(fig. 1B). review all cases 
rupture from this standpoint was found 
that 101, per cent the 275, had mini- 
mal external evidence chest injury, 
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Ace. 709699). (Case 3). Postero- 
anterior chest roentgenogram demonstrating widen- 
ing the mediastinum patient who had 
almost complete transection the ascending aorta. 


despite the high incidence rib fracture. 

Although many patients were shock 
initially, blood pressure was within normal 
tional soon after measures combat shock 
were instituted. Rarely were there any spe- 
symptoms signs cardiovascular in- 
jury. Chest abdominal pain, dyspnea, 
tachyeardia, hemoptysis, and were 
the more common clinical manifestations. 
These signs and symptoms were most often 
attributed other injuries, frequently 
associated pulmonary lesions. 

Unexplained hemorrhage and hemothorax 
with roentgenographie evidence widening 
the mediastinum are the early manifes- 
tations importance. The early 
roentgen signs rupture the aorta have 
recently been The most important 
widening the mediastinum (fig. +). Usu- 
ally there associated hemothorax that may 
present early may delayed. Fractures 
the thoracic cage are common, despite 
lack external evidence injury. 
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ploratory laparotomy the assumption that 
continuing blood loss was due hepatie 
splenic laceration. The possibility aortic 
rupture must always considered such 
circumstances. 

After the first hours have passed and 
the condition becomes stable, the 
probabilities for diagnosis are 
proved. The signs and symptoms aortic 
rupture then resolve into those produced 
mediastinal mass, the hematoma false 
aneurysm, and the tendency this aneurysm 
leak blood. This often produces delayed 
recurrent hemothorax, which the one 
most important diagnostic feature. Failure 
recognize its importance disastrous, since 
fatal rupture soon follows. Frequently asso- 
ciated with this finding, although may 
occur independently, the recurrence ag- 
gravation chest pain caused further 
pleura the enlarging hematoma. The ap- 
pearance dysphagia, evidence tracheal 
bronchial obstruction, vena obstrue- 
tion, the development hoarseness have 
been encountered patients this series. 
Impending rupture the aneurysm into 
bronchus may hemoptysis 
with without hemothorax. 
Roentgenographic examination the chest 
this time may demonstrate 


associated 


viously nonspecific widening the media- 
stinum now appears mass. one patient 
this series, enlargement the aneurysm 
was delayed sufficiently long after the 
dent suggest rapidly growing lymphoma 
aneurysm may remain relatively stable for 
prolonged period before evidence second- 
ary rupture appears. some cases rupture 
occurs without prior warning and 
extent. 

Diagnosis aortic rupture easiest 
those which false aneurysm 
develops and then remains stable and asymp- 
tomatic. Routine x-ray examination the 
chest almost always the means whereby 
diagnosis made. This was the circumstance 


hemorrhage has several led ex- 


the patients this series. The etiology 
the aneurysm suggested when the past 
history evaluated the light the roent- 

Three cases the series 
clinical and pathologic features 
monly encountered. 

Case AFIP 128610: This 20-year-old 
white man sustained comminuted fracture the 
clavicle and separation 
the right when the which was riding 
overturned, There was other obvious injury 
and the injuries were 
gen examination the chest month later revealed 
considerable widening the upper mediastinum, 
primarily the right. Repeated roentgen studies 
demonstrated progressive increase this widen- 
ing. Forty-eight days after the injury, evidence 
superior vena and respiratory obstruction 
Within hours the signs superior vena 
ebstruction were pronounced and the patient was 
with audible stridor. Within the 
next hours asphyxia was imminent. Bronchos- 
copy revealed marked compression the lower 
formed, and the aneurysm the aortie arch that 
was found ruptured spontaneously opera- 
tion. Death days after injury. 
necropsy defect large enough admit the index 
finger was noted the right posterior wall 
just proximal the innominate artery. 
margins the were smooth 
with endothelium and communicated with “false” 
aneurysmal sae approximately em. diameter 
the right the superior mediastinum. 
thrombus and was surrounded 
fibrosis and edema. The underlying superior vena 
cava and lower end the trachea were compressed 
the aneurysm. the right lateral wall the 
aneurysmal sae large tear with 
the right pleural cavity, which 
blood. 

Comment. This patient typical those 
whom orthopedic injuries 
picture and vascular injury not 
suggested. this patient, progressive 
widening the mediastinum may seen 
the roentgenograms days after the injury. 
The rapid development obstructive symp- 
toms signals the rupture the aneurysmal 
sac. 

Case AFIP 639151: This 
white man was pinned under wrecked automobile. 


NONPENETRATING 


(AFIP Ace. 639151). (Case 2). 


INJURY THE AORTA 


Left, 


Gross specimen heart and lungs 


demonstrating complete transverse rupture the aorta mm. below the left sub- 


artery the anterior view (sections for study removed just below site rupture) 


and em. false aneurysm contained pleura, most clearly seen the posterior 


view. Right, The aneurysm the recurrent laryngeal nerve. The site 


admission the hospital, complained 
pain the right side the chest and the left 
thigh. Blood pressure was 105/65, pulse 
min., and respiration per min. rales 
were heard the right lung. There were abra- 
sions the chest, fractures the sixth and 
seventh ribs the left, and the third, fourth, 
and fifth the right, and compound comminuted 
fracture the left femur. The patient was 
given whole-blood transfusion and the compound 
fracture was treated 
and until days later the patient did well. Then 
his temperature rosé 101F., 
and dyspnea appeared. Because dulness and 
absence breath sounds the right, thoracentesis 
was performed with recovery 500 ml. blood. 
The patient became cyanotic, but oxygen therapy 
brought relief. Hoarseness developed. During the 
course the next hours was given 1,500 
ml. whole blood and the end this period 
the temperature returned normal and his breath- 
ing was normal. Blood pressure was normal and 
there were physical signs hemothorax. How- 
ever, the eighth day after injury suddenly 
died. Review chest x-rays taken during hospitali- 
zation revealed definite abnormalities except 
hemothorax. complete horizontal 
transverse rupture the aorta, mm. below the 
origin the left subelavian artery, was surrounded 
large hematoma forming false aneurysm 
em. that was contained the pleura 


rupture the aneurysm through 1.5 rent the pleura may seen. 


(fig. The recurrent laryngeal nerve 
corporated this hematoma. 1.5 em. 
long the parietal pleura that contained the 
aneurysm for the massive hemorrhage, 
which produced left hemothorax 4,200 

Comment. This example the patient 
who has signs symptoms 
rupture when seen initially. The pres- 
ence other injury, usually orthopedic, 
the obvious and immediate problem. Hours 
days later the sudden development 
hemothorax the sign that there impend- 
ing rupture heretofore silent false 
aneurysm. Delayed hemothorax appearing 
suddenly after injury and for apparent 
reason should always suggest the presence 
traumatic false aneurysm the aorta. 

Case AFIP 709699: This 24-year-old 
white man was the driver car involved 
head-on admission the hospital, 
hours later, was alert and stated that 
had not been unconscious. The blood pressure 
was 55/40 but rose 150/70 after administration 
sion 500 ml. was then given. exam- 


ination revealed abrasions the face, anterior 
chest, and lacerations the extremities. Breath 
sounds were diminished the right 
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demonstrating the development 


Reg. 3774003). (Case 4). Series posteroanterior chest roentgenograms 


false aneurysm the isthmus region the aorta 
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following chest trauma: (4) immediately after accident; (B) days later, rounded mass 
becomes evident; (C) days after injury, note air injected following thoracentesis demon- 
strating that area hemorrhage surrounds developing aneurysm seen second rounded 
density within the upper shadow; (D) weeks after injury; year later false 
aneurysm has formed and surrounding hematoma has resolved; venous angiocardiogram 


the left subelavian artery. 


patient complained intermittently anterior chest 
X-ray revealed comminuted fracture 
the femur, right clavicle, and right fourth rib. 
The chest x-ray also showed widening the 
superior mediastinum (fig. wounds 
the extremities were sutured. During the next 
hours the blood pressure remained stable al- 
though sinus tachyeardia persisted. The elec- 
trocardiogram revealed nonspecific T-wave changes. 
Following sedation with morphine and Demerol 
became comatose with sonorous respiration. 
His condition remained essentially unchanged until 
died suddenly hours after injury. 
necropsy the significant findings consisted ex- 
tensive hemorrhage within the soft tissues the 
anterior and posterior mediastinum with hemor- 


demonstrating aneurysm the aorta, approximately diameter arising just distal 


rhage surrounding the arch and aorta. 
transverse irregular rupture, em. proximal 
the origin the innominate artery, encircled all 
but mm. the ascending aorta. 
hemothorax approximately 1,500 ml. 
sent. The third, fourth, and fifth ribs the 
right anterior were fractured, with laceration 
the pleura, and there were fractures the second 
and third anterior ribs the left. The lungs 
were edematous. 

Comment. This illustrative the 
patient with serious injuries, often the 
chest, whose condition deteriorates rapidly 
progressively. The only signs aortie injury 
may questionable widening the medi- 
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astinum roentgenologically and shock other 
hemorrhage. 


MANAGEMENT 


the diagnosis rupture the aorta 
made, surgical treatment must 
sidered. The surgical technics employed have 
been well Review the 
aneurysm successfully treated resection. 
Two additional cases treated resection and 
homograft replacement are included our 
series. The progression aortic rupture from 
massive hematoma the formation 
well-defined false aneurysm well illustrated 
these cases. 

Case WRAH Reg. No. 3774003: This 27- 
year-old white soldier steering wheel 
injury the chest and fracture the right 
patella automobile accident December 
1953. was hospitalized immediately and placed 
oxygen tent because dyspnea. Multiple 
rib fractures were found the left side. Trans- 
fusions were required because blood Joss due 
the development left hemothorax, which 
was considered extrapleural hemorrhage 
(fig. This was treated thoracentesis. 
Following operation for the patellar fracture 
performed December 17, hoarseness developed 
but cleared after weeks. The patient was re- 
turned duty but because repeated symptoms 
referable his knee was rehospitalized Novem- 
admitted slight exertional dyspnea, mild 
nonproductive cough, and pulling sensation 
the chest, which had ignored. routine chest 
roentgenogram revealed left superior mediastinal 
mass considered aneurysm the aorta, 
presumably traumatie (fig. x-rays 
taken before the automobile accident were reviewed 
and found normal. Physical examination revealed 
pulsation the suprasternal notch 
and widening the base 
but other abnormalities. Blood 
pressures were 130/90 the right arm, 134/94 
the left arm, and 144/110 the left leg. 
Laboratory studies including the serologic tests 
for syphilis were normal. The electrocardiogram 
was normal. venous study 
revealed aneurysm approximately em. 
diameter involving the aorta just below the sub- 
artery (fig. May 31, 1955, the 
The aneurysm arose just distal the left sub- 


(WRAH Reg. 3774003) (Case 
aneurysm appeared time surgery (Top, A); 
and (Bottom, aorta following resection and homo- 
graft replacement. 


clavian artery and was approximately em. 
length and em. width. Under endotracheal 
anesthesia and hypothermia the 
resected and the defect was repaired with 
homologous graft (fig. patient 
did well postoperatively and was later discharged 
from military service good condition. 

Case WRAH Reg. No. 4017011: This 20- 
year-old white man fell asleep the wheel 
his automobile October 1955 and the ear ran 
into tree. remained and 
for hours. Later complained head- 
ache, pain the left side the chest and back, 
and pain and numbness below the left knee. 
Epistaxis and vomiting bloody material 
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Fig. (WRAH Reg. 4017011) (Case 5). Postero- 
anterior chest roentgenogram prior surgery demon- 
strating the aortic aneurysm the isthmus region 
and associated 


pneumothorax and right pneumothorax 
with atelectasis and fractures the fourth left 
and sixth right ribs. X-ray evidence consolida- 
tion the left lower lobe appeared 
the patient continued run low-grade fever. 
was believed that organizing 
(fig. had developed the left, and Novem- 
her 1955, left thoracotomy was performed 
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(WRAH Reg. 4017011). (Case 5). 
thoracotomy demonstrating false aneurysm the aorta just below the left subclavian artery. 
Right, The homograft place following resection the aneurysm. 


and decortication was accomplished. aneurysm 
the isthmus region was noted, but that time 
surgical correction was not considered feasible. 
The patient was transferred Walter Reed Army 
Hospital. Physical examination there revealed 
blood pressure 128/90 the upper extremities 
and 130/90 the lower extremity. Expansion 
the left hemithorax was reduced 
sounds the lower lung field posteriorly were 
decreased. site just medial the left seap- 
ular border bruit was heard. 
bruit was heard anteriorly only with the patient 
sitting and leaning forward full expiration. 
Results laboratory studies were normal. 
January 24, 1956, under general oxygen-ether 
endotracheal anesthesia with hypothermia, the 
aneurysm was identified just distal the left 
subelavian artery. was em. length and 
em. width. Resection the aneurysm 
was completed and fresh aortic homograft 
was used bridge the resulting defect (fig. 9). 
The postoperative course was uneventful, and the 
patient was discharged from the hospital 
excellent condition, 

Ten other patients this series were 
operated upon for various reasons. Some were 
known have aortic aneurysm, others 


plained persistent thoracoabdominal 


Left, Photographs obtained time 
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hemorrhage enlarging mediastinal mass 
unknown nature. only instances was 
operation performed soon after the injury. 
the other cases treated surgically the 
patients had survived from weeks 
years, and definite aneurysm formation de- 
monstrable x-ray made the diagnosis cer- 
tain. case that has been reported 
the postoperative course was com- 
plicated esophageal pleural fistula and 
the aortic homograft ruptured its proximal 
anastomosis days postoperatively. 
tient, whose case also 
underwent exploratory thoracotomy only 
have the aneurysm declared inoperable. Four 
other patients died during after 
tomy from complications prolonged sur- 
gical procedure. The seventh patient (case 
underwent late exploratory thoracotomy with 
rupture the aneurysm. 

the patient extremis when first 
seen, even reasonable certainty diagnosis 
would rarely justify exploratory thoracotomy. 
However, traumatized patient who 
considered relatively good condition 
and who demonstrates widened mediastinum 
roentgen study, delayed recurrent he- 
mothorax, other evidence unexplained 
hemorrhage, the diagnosis rupture 
and the need for thoracotomy 
seriously considered. 

Those individuals whom traumatic 
aortic aneurysm may demonstrated 
present late the period after injury and 
who are otherwise good condition should, 
with present day surgical technics, con- 
sidered candidates for surgical correction 
the aneurysm. However, has recently been 
that the natural course trau- 
matic aortic aneurysms may 
and before surgical treatment decided upon 
its risks must carefully evaluated. 


SUMMARY AND CONCLUSIONS 
review 296 cases nonpenetrating 
injury resulting lacera- 
tion and rupture 275, indicates that 
this lesion should suspected more frequent- 
the traumatized individual. 
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Study the causation and the pathology 
this aortic injury demonstrates that the 
commonest site rupture this series 
the isthmus, just distal the left sub- 
artery; per cent 124 occurred 
this site. 

Almost one fifth all individuals who 
sustain traumatic aortic 
associated lesions may expected 
survive least temporarily. The over-all 
survival rate our series was 13.8 per cent 
(38 275 but this figure 
those with associated injury. 

review the clinical features the 
survivors emphasizes that external evidence 
trauma may minimal evi- 
dence definite cardiovascular injury may 
mediastinum, evidence persistent thoraco- 
abdominal hemorrhage, and the appearance 
delayed hemothorax are shown early 
criteria aortic rupture. 

Prompt diagnosis aortie rup- 
performed before fatal sequelae develop. Sur- 
rysm that producing and has 
been demonstrated have 
changed over period years should ap- 
proached only after careful consideration. 


ADDENDUM 


the preparation this paper additional 
patients with aorta aneurysms 
nonpenetrating trauma have been evaluated 
Walter Reed Army Hospital. Retrograde aortog- 
raphy was demonstrated the most effective 
means delineating the extent 
these lesions. Two these patients under- 
went surgical treatment. the one the aneurysm 
could not because involved the arch 
the aorta and its major vessels; the patient 
died the time operation. the other, whose 
false aneurysm was result almost complete 
transection the aorta the isthmus region, 
resection with homograft replacement was success- 
ful. The operation was performed means 
partial bypass from left atrium femoral artery 
with sigmamotor pump. 
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(WRAH Reg. 4017011) (Case 5). Postero- 
anterior chest roentgenogram prior surgery demon- 
strating the aortic aneurysm the isthmus region 
and associated 


pneumothorax and right pneumothorax 
with atelectasis and fractures the fourth left 
and sixth right ribs. X-ray evidence consolida- 
tion the left lower lobe appeared later and 
the patient continued run low-grade fever. 
was believed that organizing fibrothorax 
(fig. had developed the left, and Novem- 
ber 1955, left thoracotomy was performed 
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Fic. Reg. 4017011). (Case 5). 


thoracotomy demonstrating false aneurysm the aorta just below the left subclavian artery. 
The homograft place following resection the aneurysm. 


and decortication was accomplished. aneurysm 
the isthmus region was noted, but that time 
surgical correction was not considered feasible. 
The patient was transferred Walter Reed Army 
Hospital. Physical examination there revealed 
blood pressure 128/90 the upper extremities 
and 130/90 the lower extremity. Expansion 
the left hemithorax was reduced 
sounds the lower lung field posteriorly were 
site just medial the left 
ular border bruit was heard. similar 
bruit was heard anteriorly only with the patient 
sitting and leaning forward full expiration. 
Results laboratory studies were normal. 
January 24, 1956, under 
endotracheal anesthesia with hypothermia, the 
aneurysm was identified just distal the left 
subelavian artery. was em. length and 
em. width. Resection the aneurysm 
was completed and fresh aortic homograft 
was used bridge the resulting defect (fig. 9). 
The postoperative course was uneventful, and the 
patient was discharged from the hospital 
excellent 

Ten other patients this series were 
operated upon for various reasons. Some were 
known have aneurysm, others 
plained 


Left, Photographs obtained time 
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hemorrhage enlarging mediastinal mass 
unknown nature. only was 
operation performed soon after the injury. 
the other cases treated surgically the 
patients had survived from weeks 
years, and definite aneurysm formation de- 
monstrable x-ray made the diagnosis cer- 
tain. case that has been reported 
the postoperative course was com- 
plicated esophageal pleural fistula and 
the aortic homograft ruptured its proximal 
anastomosis days postoperatively. 
tient, whose case also 
underwent exploratory thoracotomy only 
have the aneurysm declared inoperable. Four 
other patients died during after thoraco- 
tomy from complications prolonged sur- 
gical procedure. The seventh patient (case 
underwent late exploratory thoracotomy with 
rupture the aneurysm. 

the patient extremis when first 
even reasonable certainty diagnosis 
would rarely justify exploratory thoracotomy. 
However, traumatized patient who 
considered relatively good condition 
and who demonstrates widened mediastinum 
roentgen study, delayed recurrent he- 
mothorax, other evidence unexplained 
hemorrhage, the diagnosis rupture 
and the need for thoracotomy 
seriously considered. 

Those individuals whom traumatic 
aortic aneurysm may demonstrated 
present late the period after injury and 
who are otherwise good condition should, 
with present day surgical con- 
sidered candidates for surgical correction 
the aneurysm. However, has recently been 
that the natural course trau- 
matic aortic aneurysms may prolonged 
and before surgical treatment decided upon 
its risks must carefully evaluated. 


SUMMARY AND CONCLUSIONS 
review 296 cases nonpenetrating 
injury resulting lacera- 
tion and rupture 275, indicates that 
this lesion should suspected more frequent- 
the traumatized individual. 
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Study the causation and the pathology 
this injury demonstrates that the 
commonest site rupture this series 
the isthmus, just distal the left sub- 
clavian artery; per cent 124 oceurred 
this site. 

Almost one fifth all individuals who 
associated cardiac lesions may expected 
survive least temporarily. The over-all 
survival rate our series was 13.8 per cent 
(38 275 cases) but this figure included 
those with associated injury. 

review the clinical features the 
survivors emphasizes that external evidence 
trauma may minimal and initial evi- 
dence definite cardiovascular injury may 
lacking. Roentgen signs widened 
mediastinum, evidence persistent thoraco- 
abdominal hemorrhage, and the appearance 
delayed hemothorax are shown early 

Prompt diagnosis rup- 
performed before fatal sequelae develop. Sur- 
rysm that producing symptoms and has 
been demonstrated have remained un- 
changed over period years should ap- 
proached only after careful consideration. 
Successful surgical resection 
aortic aneurysm patients reported. 


ADDENDUM 


Since the preparation this paper additional 
patients with aorta aneurysms 
nonpenetrating trauma have been evaluated 
Walter Reed Army Hospital. Retrograde aortog- 
raphy was demonstrated the most 
means delineating the extent 
these lesions. Two these patients under- 
went surgical treatment. the one the aneurysm 
could not resected because involved the arch 
the aorta and its major vessels; the patient 
died the time operation. the other, whose 
false aneurysm was result almost complete 
transection the aorta the isthmus region, 
resection with homograft replacement was success- 
ful. The operation was performed means 
partial bypass from left atrium femoral artery 
with sigmamotor pump. 


SUMMARIO INTERLINGUA 


revista 296 casos non-penetrante 
traumatisation que resultava 
indica que iste lesion deberea esser suspicite 
plus frequentemente individuos tramma- 
tisate. 

studio del causas del pathologia 
iste typo vulneration del aorta demonstra 
que serie presente plus commun sito 
del ruptura isthmo aortic, justo distal 
arteria Isto valeva 124 
pro cento del 

pote expectar que quasi quinto 
omne individuos que suffre traumatic rup- 
tura sin associate lesiones 
superviver minus temporarimente. nostre 
serie superviventia total amontava 13.8 
pro cento 275 sed iste cifra 
includeva casos con associate lesiones 
diac. 

revista del aspectos clinic 
indica que evidentia externe 
trauma pote esser minimal que initio 
omne evidentia lesion cardiovascular 
definite pote esser absente. monstrate que 
mediastinal, manifestationes 
hemorrhagia thoraco-abdominal, appari- 
tion retardate hemothorace precoce 
eriterios diagnostic ruptura 

ruptura del aorta essential vole que 
intervention pote esser effectuate 
ante disveloppamento sequellas mortal. 
aneurysmo aortic que produce nulle symp- 
tomas que demonstratemente inalterate 
depost plure annos interprisa que re- 
quire plus consideration 
omne factores involvite. reportate casos 
matic aneurysmos aortic. 
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port Function Unesterified Fatty Acid. Clin. Invest. 36: 810 (June), 1957. 
new method has been developed determine the unesterified fatty acids blood 


plasma. 


This has been used these experiments. 


During fast arteriovenous 


differences were observed. These indicated net transport fatty acid from fat tissue 
heart, muscle and viscera. Amino acids given during fast had similar 


The suggestion made that adipose tissue releases more less 


unesterified fatty acids into the blood preserve “caloric homeostasis.” mechanism 
that sensitive the availability nonfat calories seems exist, which controls 


the release unesterified fatty acids. 


or 
35. 
36. 
- 
37. 
38. 


The Normal Orthogonal Electrocardiogram 

and Vectorcardiogram 
With Critique Some Commonly Used Criteria 


Preliminary standards for the normal orthogonal electrocardiogram 
gram were established basis for further studies series. 
corrected lead system (SVEC was used. 


The statistical analysis electrocardio- 


and data revealed some commonly 


used criteria. 


the orthogonal and vectoreardiogram are 


interchangeable, inherent advantages and disadvantages the methods display could 


evaluated quantitative fashion. 


PREVIOUS study from this laboratory! 

demonstrated man enhaneed 
racy the performance corrected orthogo- 
conventional lead systems. the present 
investigation, Schmitt’s corrected SVEC 
were applied 100 normal subjects 
order establish normal standards. 
purpose provide least preliminary 
data concerning the extent normal ranges 
that logically should precede extensive appli- 
cation the corrected leads pathologic 
cases. The results the present study apply 
great extent also any other orthogonal 
lead system with appropriate 
tions, since has been shown that the per- 
formance such systems relatively simi- 

and vectorial display was used for 
the collection data. Both methods 
cording are interchangeable with orthogo- 
nal lead system. Thus, was possible for 
the first time evaluate quantitatively some 
the inherent advantages and disadvantages 
the display methods. Statistical data were 
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TABLE Distribution the Subjects Studied 


Number of subjects 
Age group 


Male Female 
15—20 
21—30 
31—40 
51—60 
61—69 

FRONTAL 

SUPERIOR 

RIGHT 180° — —— 0" LEFT 
SUPERIOR 90 POSTERIOR 
INFERIOR 270° 


180° 


+ 
POSTERIOR ANTERIOR 


INFERIOR ANTERIOR 
SAGITTAL HORIZONTAL 


Reference frame for angular measurements 
vector loops the frontal, right sagittal, and 
horizontal planes. Plus and minus 
polarity the leads and they were used 
sealar recordings. 


analyzed evaluate the adequacy some 
commonly and 
criteria. 
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ORTHOGONAL ELECTROCARDIOGRAM AND VECTORCARDIOGRAM 


Representative loops normal subject. 


. 


From left right: frontal, right 


sagittal, and horizontal planes. For reference frame see figure the horizontal plane 


projection the time lag between the instantanous with largest and largest ampli- 


Maximal QRS veetors the frontal and horizontal planes are not 


MATERIAL AND 


The SVEC lead was applied 100 
normal subjects, whom were patients ad- 
mitted Georgetown University Hospital for 
reasons other than heart disease. History, physi- 
examination, chest x-ray, and the 12-lead 
electrocardiogram did not reveal any evidence for 
past present heart disease. The remainder 
the subjects were members the housestaff 
medical students without evidence 
The age and sex distribution the subjects 

The sealar leads and were recorded 
with film speed 118 per second. Vector 
loops were photographed the frontal, right 
sagittal, and horizontal planes, both single ex- 
posures and running film. The latter method 
was used for the identification time-markings 
the vicinity point which are frequently 
hidden and loops. measurements were 
made from these records the loops become 
grossly distorted this method. Due the pre- 
viously mentioned difficulties around point 
loops could not measured all 

The electronic characteristics the 
apparatus have been reported The 
reference frame used for measurements loops 
given figure Figure shows representa- 
tive record. 

Great care was taken identify accurately in- 
stantaneous vectors loops. new method was 
used for this purpose. Time relations are deter- 
mined more reliably time-based leads 
than any type loop recordings. Therefore, 
the incidence time the peaks and 
and the nadir were measured from the be- 
ginning the QRS complex simultaneously 
recorded scalar leads. The corresponding maximal 
and vectors the loops were then marked 
according the time measurements 
sealar tracings. all maximal and de- 


DIRECTION 


MAXIMAL 
QRS VECTOR 
0.04 sec. 


sec. 0.03 sec. 


0.02 sec. 

Fig. Schematie diagram of. normal horizontal 
plane vector loop. The items measured each loop 
are indicated. The broken line across the loop rep- 
resents the loop width. This was taken the 
largest distance from one side the loop the 
other, perpendicular the maximal QRS For 
the method determination terminal QRS forces 
see text. 


flections appear twice vector loops planes, 
their incidence time could double-checked. 
When differences were found, mean value was 
taken. The error time could reduced 
half the interval between time-markings, 0.00125 
second. The method identifying in- 
stantaneous vectors takes full advantage the 
electronic lead integration through loops. 
directions are therefore more accurate than 
those plotted from deflections. 

The different items measured from vector loops 
are indicated figure Maximal QRS, and 
vectors are those largest magnitude each 
planar projection. 

The quantitative analysis the terminal QRS 
posed several problems. One approach 
would the consecutive determination instan- 
taneous vectors successive time intervals from 


d 
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Rotation 
QRS-loops 
cases) 


Maximal QRS vectors 
direction: 


magnitude: 


Maximal width 
loops: 


Frontal* 

counterclockwise 


Sagittal 


100 
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2.—Tabulation Mean Results and Standard Deviations for the Normal Orthogonal 


Horizontal 


Counterclockwise 100 


| 


| 


(100) 


125 3.7° (100) 


1.96 mV, 0.07 
(100) 


40.6°, 4.1° (100) 

(no Gaussian distribution; 
see figure and text) 

(100) 


| 


(100) 


(99) 


(100) 


Length width ratio 
QRS—loops: 


Direction terminal 
QRS forces (for 


nation see text): 


6.3+6.4, 0.6 (100) 
range 1.1—41.5 


1.8+1.0, 0.1 (99) 
range 0.4—6.3 


1.5+0.8, 0.08 (100) 
range 0.5—5.9 


method determi- 


direction: 


magnitude: 


0.01 QRS vectors 


seatter too large 


see table and text 


(71) 


339 28.3°, 3.1° (81) 


0.16+0.11 mV, 0.01 
(69) 


0.14+0.11 mV, 0.01 
(74) 


0.02 sec. QRS vectors 
direction: 
magnitude: 


scatter too large, see text 
(92) 


0.44+0.18 mV, 0.02 
(95) 


0.03 sec. QRS vectors 
direction: 
magnitude: 


(99) 


|— 
| 


0.75 +0.33 mV, 0.03 
(100) 


0.46 +0.22 mV, 0.02 
(95) 


| 
| 
| 
| 


29.8°, 3.0° (100) 
0.90 mV, 0.04 
(100) 


direction: 
magnitude: 


0.04 see. QRS vectors 


(100) 


1.29+0.56 mV, 0.06 
(100) 


Maximal vectors 
direction: 
magnitude: 


0.63 mV, 0.02 
(98) 


20.5°, 2.1° (97) 
0.61 mV, 0.03 
(97) 


ured between maxi- 
mal QRS and maxi- 
mal vectors): 


Maximal vectors 
direction: 
magnitude: 


2.2° (82) 
0.28+0.10 mV, 0.01 
(79) 


(76) 


(100) 


38 = 21.7°, SE 2.2° (98) 

0.62 mV, 0.03 
(98) 


(67) 


=standard error. For measured items and methods determination see figure Measurements 
which appeared unreliable for technical reasons were not included the tabulation. This occurred fre- 
quently loops, which were partially totally hidden other loops. The number subjects for 
each measured item given parenthesis. Ranges between lowest and highest values were indicated only 


when the distribution appeared asymmetric when the range could not defined properly the mean 
and standard deviations. 


| | 
| 
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ORTHOGONAL ELECTROCARDIOGRAM AND VECTORCARDIOGRAM 


FRONTAL 


SAGITTAL 


8 
3 


30 
HORIZONTAL 


20 


255° 270° 268° 300" 330° S60" 15° 


Fic. Distribution curves maximal QRS vee- 
tors the frontal, right sagittal, and horizontal 
planes. For the angular reference frame see figure 
The were grouped sectors de- 
grees. The number given the ordinate, 
the sectors the abscissa. Curves were arranged 
show the main peaks top each other. Note the 
small range and distribution the frontal 
plane contrast the large seatter and asymmetry 
distribution the other planes. The with 
are distributed around the larger peak 
the horizontal plane. Cases with form the 
smaller peak the left. 


the beginning QRS the end. Due differ- 
ences QRS duration, the end the complex 
would then fall different time Time 
measurements backward from the end QRS 
lead similar with measurements 
started from the QRS onset. this the 
shifted the midportion QRS. 
The attempt time the terminal QRS forces was 
therefore abandoned. tangent the terminal 
part the QRS loop arising from point was 
plotted and its direction measured (fig. 
method appeared more satisfactory than the arbi- 
trary choice point preceding the end QRS. 


RESULTS 
statistical analysis the QRS, and 
Most the listed 


loops given table 
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TABLE 3.—Tabulation Means and Standard De- 


viations the Normal Orthogonal Electrocardio- 


gram 


Items measured 


Results 


Magnitude Qx: 


Qy: 


0.11 mV, SE* 0.01 
range: 0.015—0.36 (62) 


0.14+0.08 mV, 0.01 
range: 0.008—0.3€ 


range: (100) 


1.70+0.49 mV, 0.05 
range: 


1.55+0.65 mV, 0.06 
range: 0.48—3.69 


1.45+0.64 mV, 0.06 


III Magnitude Sx: 


Sy: 


range: (82) 


range: 0.02—0.69 (76) 


Q/Rratioinlead 


0.06 +0.04, 0.01 
range: 0.01 —0.15 (62) 


0.003 —0.25 (70) 


lead 


QRS duration 
(measured from 
simultaneously 
recorded scalar 
leads; see text): 


Time interval be- 

tween beginning 

QRS and be- 

ginning Rx: 
of Ry: 
of Sz: 


(all cases) 


10.44+ 10.25, 


0.93 —64.22 (76) 


0.51 0.03 


0.017 sec., 0.0008 
sec. (100) 

sec. (100) 

sec. (100) 


10 
CASES 
Sz: 
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TABLE 


Items measured 


Time interval be- 
tween beginning 
QRS 
ginning Rx: 

Ry 
(only cases 
where 
wave was pres- 
ent) 


Duration 
Qy: 
of Rz: 

(measured 
ginning 
these waves 
the beginning 
tively; not 
from 
ginning the 
QRS-complex) 


Number cases 
without Q-wave 

lead 
without Q-wave 

lead 
R-wave 

lead 


Number cases 
with 

rection ini- 

tial 


lead 


isoelectric 
tween begin- 
ning QRS 
and begin- 
ning 
wave but 
wave lead 

duration this 

isoelectric inter- 

val: 


Downward 
initial forces 
lead 


Results 


0.021 sec., 0.0006 
sec. (67) 

0.020 sec., 0.0007 
sec. (72) 


0.018 sec., 0.0008 
sec. (67) 

0.019 sec., 0.0007 
sec. (72) 

0.038 +0.008 sec., 0.0008 
sec. (100) 


0.013 +0.005 sec., 0.001 
sec. (23) 
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TABLE 3—Continued 


Isoelectric 
tween begin- 
ning QRS 
and begin- 
ning 
wave but 
wave lead 
Duration this sec., 0.001 
(15) 
val: 
interval 
tween begin- 
ning QRS 
ning 
wave lead 
isoelectric inter- sec. (23) 
val: 
interval be- 
tween beginning 
QRS and peak 


sec. (100) 

Ry: 0.045 +0.006 sec., 0.0006 
sec. (100) 

Sz: 0.057 sec., 0.0007 


sec. (100) 


Duration Sx: 


sec. (82) 

Sy: 0.023+0.011 0.001 

sec. (76) 


=standard error. For polarity the scalar leads 
and methods measurements see figure and text. 
Results which appeared unreliable for technical reasons 
are not included the tabulation. The number sub- 
jects therefore given for each item parenthesis. 
Ranges between highest and lowest values were indi- 
cated only when the range was not properly defined 
the mean and standard deviation. 


data are self-explanatory. The range for 
the direction maximal QRS vectors the 
frontal plane was relatively small. The dis- 
tribution results followed 
Gaussian curve. the sagittal 
zontal planes, normal distribution was 
found the latter plane the maxi- 
mal QRS vectors were distributed around 
different peaks. This was found due 


G 


| th 
4 — 
‘ 
« 
33 
9° 
| 


TABLE 4.—Grouping 0.01-sec. QRS Vectors 
the Frontal Plane According the Direction Their 
Maximal QRS Vectors This Plane 


Mean direction of 0.01-sec. 
QRS vectors in the frontal 
plane grouped according to 


Sectors of 15° in the 
Group] frontal plane for group- 


no. ing of maximal QRS the direction of their maxi- 
vectors mal QRS vectors 

0—15° 151 +30°, 13.4° (5) 

31—45° 243 13° (28) 

61—75° 278 7.8° (9) 


Significant differences between the groups test): 

Group and and p<0.001 

Group and and p<0.05 

These initial vectors were scattered around the whole 
angular reference frame. Means and standard devia- 
tions could obtained only after grouping. Note the 
relatively fixed relationship between the direction 
0.01 sec. and maximal QRS vectors. spite group- 
ing ranges for the initial vectors exceed those the 
maximal vectors. 


time interval between the peak and 
the nadir the majority cases, the 
these instances the maximal QRS was 
identical close the maximal 
the remainder the cases the maximal 
QRS vector coincided closely with the maxi- 
mal vector. mean time interval 0.012 
second separated the peak and the nadir 
discrepancy the peaks for maximal QRS 
vectors 90° (fig. 4). 

The direction the 0.01- and 
QRS vectors the frontal plane varied ex- 
tremely with range covering the entire 
angular scale. mean direction could there- 
fore not determined. When the 
QRS vectors the frontal plane were sepa- 
rated according the direction their max- 
imal QRS vectors, better grouping was 
obtained. Most the subgroups differed 
significantly (table was obvious that 
maximal and QRS vectors were 
related each other through their direction. 
Grouping 0.02-second QRS vectors the 
frontal plane the same fashion did not lead 
significant differences the subgroups. 
Ranges direction for the 0.03 
second QRS vectors were considerably smal- 
ler, especially the latter. 
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Directions maximal, 0.01-second and ter- 
minal QRS vectors were correlated with age, 
relative body and height the sub- 
jects. correlation was found for any 
these comparisons. the age group beyond 
years (14 subjects) all maximal QRS 
vectors the frontal plane showed angle 
less than 50° with the axis. Below this 
age limit large QRS directions 
was found. 

uniform rotation the QRS loops was 
found for all cases the horizontal and 
sagittal planes. the frontal plane the 
rotation was clockwise per cent, coun- 
terclockwise figure the remainder 
the (table 2). correlation was 
found between the QRS rotation the fron- 
tal plane and age relative body weight. 
relation, however, existed between rotation 
QRS and the direction maximal QRS 
vectors. The cases with clockwise rotation 
showed mean direction the maximal QRS 
vectors 13° and those with counter- 
clockwise rotation 15°. The angular 
difference between the groups proved sig- 
nificant 

The pertinent data for the orthogonal 
electrocardiogram are given table The 
magnitude all measured items was higher 
than for conventional bipolar unipolar 
The QRS duration determined from 
simultaneously recorded leads was 
0.010 second. many initial QRS 
deflection was found only leads, 


leads. 


whereas other leads showed initial isoelec- 
tric interval. The duration waves 
differed therefore whether they were 
measured from the beginning the QRS 
complex the end the wave, from the 
beginning the wave proper 
types measurements have been made 
strate the discrepancies results the 
methods. 

The most cumbersome feature the con- 
diogram the large normal range for almost 
all criteria commonly used. wide 
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overlap between normal pathologic 
obviously undesirable. Part the varia- 
bility the normal has 
tion and strength conventional effective 
lead The SVEC lead system used 
this study has been shown torso mod- 
and man! have relatively constant 
lead regardless positional 
dipole variations and differences body 
build. reduction normal ranges 
found with such corrected lead system, 
can that the large variability 
the conventional normal electrocardiogram 
indeed due variations direction and 
strength their effective lead axes. the 
other hand, large normal ranges from the use 
corrected lead systems would indicate 
great intrinsic variability. The extension 
normal ranges for corrected lead systems has 
therefore compared with that conven- 
tional lead systems. 

Configuration Vector Loops. The 
figuration vector loops difficult quan- 
titate and remains descriptive criterion. 
the present study, striking uniformity 
configuration the tracings was found (fig. 
2). was not possible separate different 
types QRS loop configurations, 
been described Burch and for 
the tetrahedron lead system. Abildskov and 
reported similar uniformity their 
tracings younger age group. From the 
present study relatively small number 
subjects the older age groups appears 
that this uniformity maintained con- 
siderable extent throughout life. signi- 
ficant correlations between age and directions 
maximal and initial QRS vectors were 
found. This negative finding, however, needs 
corroborated larger series. 

Directions Maximal QRS and 
tors the Frontal Plane. The normal range 
for the maximal QRS and vectors the 
frontal plane was relatively small. Ranges 
for QRS 140° were found when bipolar 
and unipolar extremity leads were The 
relatively small range 75° for QRS and 63° 
for found this study, strongly sug- 
gests that the extreme horizontal and vertical 
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QRS axes conventional electrocardiograph- 
leads are due the varying characteris- 
ties these leads direction and strength. 

Comparable small ranges for maximal QRS 
vectors the frontal plane have been re- 
ported for the 
The main disadvantage these systems 
the weak and variable representation sagit- 
tal Frank’s corrected 
whose performance very close the 
SVEC showed also relatively small 
range for maximal QRS vectors the fron- 
tal plane. The range can approximated 
from the elevation angle the 

The narrow range for the main direction 
the heart’s electromotive forces surprising, 
considering the complex muscular structure 
this organ. These findings lead the con- 
clusion that discrepancies between anatomic 
and electric heart axes must considerably 
smaller when corrected instead convention- 
leads are used. 

Ranges for Other Scalar and Vectorial 
Electrocardiographic Criteria. The majority 
showed ranges that were not significantly 
smaller larger than those reported for 
ventional leads. Considering the uniformity 
configuration this finding was surprising. 
Many the wide ranges, however, could 
explained shortcomings conventional 
analytic criteria which make them unsuitable 
for quantitative data analysis. 

The direction the initial QRS vectors 
the frontal plane (0.01-second vectors) was 
their maximal vectors this plane (table 4). 
Measurements direction and magnitude 
these initial forces are meaningful only when 
correlated with the main spatial direction 
the QRS loop. This was pointed out for 
the spatial vectorcardiogram previously 
Wolff and Without taking into 
account the main QRS direction more 
quantitative fashion, the 
initial QRS vectors and waves 
must necessarily very limited. 

The beginning the QRS complex when 


il 


ELECTROCARDIOGRAM AND VECTORCARDIOGRAM 1109 


determined recorded 
scalar leads varied from one lead another 
great number cases. The Q-wave du- 
ration taken from single lead, therefore, 
does not always indicate the interval between 
onset QRS and beginning waves. 
Accurate time measurements 
only from simultaneously recorded 
leads. The vector loop display was very un- 
reliable for accurate determinations initial 
forces. 

symmetric Gaussian distribution was 
found for maximal QRS the sagit- 
tal and horizontal direction 
determined mainly the largest single de- 
flection the leads used each plane. 
Time lags between the incidence and 
one side and the other caused the 
large scatter findings. per cent 
the cases maximal QRS vectors were not iden- 
tical all planes. The attempt deter- 
mine spatial QRS-T angles from maximal 
QRS vectors was abandoned definition 
angle has only sides. Spatial angular 
discrepancies maximal QRS vectors from 
different planes 106° illustrate the 
fallacies spatial angle determinations. 
QRS vector common all planes required 
for true spatial evaluations. The present 
situation 
could abandoning the term 
QRS for maximal QRS 
true mean should include all parameters 
the complex, naniely amplitude time. 
The spatial mean QRS vector QRS) 
appears the most satisfactory 
approach spatial vector analysis. When 
determined graphically, with reasonable 
accuracy, this method very time-consuming. 
Electronic computation this 
limited few laboratories. The mean 
vectors from planes has been 
method, combines simplicity and 
accuracy the resulting vector common 
all planes. 

Maximal vectors were found com- 
mon all planes almost without 
This was due the narrow and peaked con- 

figuration the loops. The range maxi- 


mal vector directions the horizontal and 
sagittal planes was roughly half that for 
QRS (table This relatively small range 
for the direction also suggests that the 
large ranges for maximal QRS diree- 
tions the sagittal and horizontal planes 
were due mainly the inadequacy the 
criterion itself. 

Planar loop recordings appeared superior 
tracings for the determinations 
vectors large amplitude. The electronic 
integration different leads 
proves the accuracy angular measurements. 
Planar used most 
laboratories present, however, does not 
necessarily lead spatial evaluation 
vectors unless these are identified 
all planes. 

view the uniformity loop configu- 
rations further reductions normal ranges 
appear possible. re-evaluation 
used analytie criteria and recording meth- 
ods seems needed order decrease 
many normal ranges. Explorations and tests 
new methods data 
analysis and processing are progress this 
and several other 


SUMMARY AND 

Corrected orthogonal 
leads (Schmitt’s SVEC III system) were 
applied 100 normal subjects order 
establish preliminary normal ranges 
basis for future studies pathologie series. 
such lead system can used for 
both methods display were used for sta- 
analysis. Conventional electrocardio- 
and criteria were 
applied. 

Time relations the vector loop records 
could determined accurately only the 
additional use simultaneously recorded 
sealar leads. Electronic 
through vector loops proved superior for de- 
terminations vector directions. 
and multichannel display appeared 
complementary methods and the 
recorded data was largely enhanced the 


use both. 
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The normal range for the direction max- 
imal QRS vectors the frontal plane was 
approximately half that for conventional 
leads. was concluded, 
therefore, that extreme horizontal and verti- 
cal QRS axes obtained with conventional 
leads are due the skewness their 
tive lead axes. spite considerable uni- 
formity loop configurations most normal 
ranges other parameters were not signifi- 
cantly smaller than those conventional 
lead systems. This was due mainly intrin- 
sic shortcomings the applied 
teria. 

Amplitude and directions initial QRS 
vectors and waves were found fune- 
tion the further sequence the QRS com- 
plex. Their significance can increased 
combined analysis initial and main QRS 
vectors. Due time differences the on- 
set QRS different leads, Q-wave meas- 
urements should re-evaluated. 

Maximal QRS vectors (often incorrectly 
designated were identi- 
cal all planes only per cent the 
eases. Large angular discrepancies between 
maximal QRS vectors different planes in- 
dicated that this criterion cannot used for 
spatial vector analysis. 

The inadequacy several commonly used 
and 
criteria makes re-evaluation data analysis 
desirable. decrease the large scatter 
normal findings would improve the electro- 
range reductions for corrected orthogonal 
lead systems appear possible exploration 
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SUMMARIO INTERLINGUA 
Corrigite orthogone 
Schmitt) esseva applicate 100 subjectos 
normal con objectivo establir, mani- 


PIPBERGER 


era preliminari, limites normalitate como 
bases pro futur studios series 
Proque systema question pote esser 
graphia, ambe methodos presentation es- 
seva usate analyse statistic. 
rios vectocardiograph- 
usate esseva criterios conventional. 

relationes temporal registrationes 
ansas vectorial poteva esser determinate 
accuratemente solmente per uso additional 
derivationes scalar registration simulta- 
nee. integration derivation electronic 
per ansas vectorial provava superior pro 
determination del directiones vectorial. 
presentation vectorial presentation 
scalar canales multiple pareva esser metho- 
dos complementari. uso ambes resul- 
tava augmento del del datos 
registrate. 

area normalitate pro direction 
vectores QRS maximal esseva circa medie- 
tate illo obtenite derivationes electro- 
conventional. Ergo esseva 
concludite que extreme axes QRS horizontal 
vertical obtenite con derivationes convention- 
resultato del obliquitate lor efficace 
axes derivational. despecto consid- 
erabile uniformitate del configurationes ansal, 
areas normalitate pro majoritate del 
altere parametros non esseva significativemen- 
minus diffuse que caso del systemas 
derivation conventional. Isto esseva cau- 
sate principalmente per debilitates 
del criterios analytic 

como functiones del sequentia subsequente 
esser augmentate per analyse combinate 
vectores QRS initial principal. causa 
QRS differente derivationes, mesuration 
del unda deberea esser re-evalutate. 

Vectores QRS maximal (frequentemente 
vectores 
solmente pro cento del casos. Grande 
angular inter vectores QRS 
maximal differente planos indicava que 
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iste criterio non pote esser usate analyse 
vectores spatial. 

inadequatia plure criterios electro- 
commun rende desirabile re-evaluation del 
methodos usate analyse del datos. 
minus extense area normalitate 
parametros meliorarea utilitate del 
electrocardiogramma como utensile diagnos- 
tic. caso del systemas corrigite or- 
thogone derivationes, reduction 
areas normalitate pare possibile 
plorar plus adequate criterios 
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PANEL DISCUSSION 


Prevention and Management Cardiovascular 
Emergencies 


The Panel was comprised the following Boston, 


Francisco, Calif.; and Jr., Oklahoma City, Okla. 


The Panel Discussion prevention and management cardiovascular emergencies was 


conducted the Thirtieth Session the American Heart Association held 


you who were here this morning are 
familiar with the forms and faces our 
panelists this afternoon. moderator 
chairman, and Mr. Dewey Barrett recently 
said that the position chairman that 
minor official the bull fight who opened 
and closed the gates let the bull and 
out. Well, least like the Portuguese bull 
fighter will let the bull live rather than 
kill him the end. 

have great many questions here. tried 
selective lunch time. are going 
start with question Dr. ‘‘Do 
you consider toxemia pre-eclampsia 
cardiovascular What the 
rent management the acute hypertensive 
episodes accompanying these 

eclampsia cardiovascular emergency, 
least the series collected be- 
fore 1950, about per cent the maternal 
mortality pre-eclampsia was due pul- 
monary edema, and great amount theo- 
retical work was done without much experi- 
mental work trying explain whether not 
this was myocardial toxemia, was sug- 
gested Dexter and White among others, 
whether this could all explained the 
effect hypertension. 


the Sherman Hotel, Chieago, Friday afternoon, October 25, 1957. 


Fortunately from the standpoint the 
population and unfortunately from own 
experience, pre-eclampsia has disappeared 
from our population. have never seen pul- 
monary edema patient the Boston 
Lying-In Hospital its affiliated service. 
have seen pulmonary edema patients sent 
the hospital who have had atrocious 
sodium intake. believe that the decline 
toxemia pregnancy due realization 
the role sodium its production and 
prophylaxis sodium restriction. 

Once pulmonary edema occurs these 
cumstances, assume would managed 
pulmonary edema general with more 
attention diuresis because these people have 
demonstrable large water content although 
not large blood volume. 

for the acute hypertensive emergency 
itself, would gather that, other forms 
acute hypertension and hypertensive crises, 
any the high potency agents will get you 
over the acute phase; diuresis and eventually 
delivery will eradicate the disease. 

Dr. Gasul, what 
age you discontinue streptococcus pro- 
phylaxis children with rheumatic fever? 
what age would you not start the strepto- 
prophylaxis program when rheumatic 
disease first diagnosed You may 
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have ask someone else answer the sec- 
ond question. 

not discontinue prophylaxis all. 
continue give them until send them 
years. Then extended 14. Now 

you think you 
would unhappy the adult cardiologist 
did not keep with the prophylactic 
regimen 

Dr. This one time when 

the whole panel this question: you con- 
tinue therapy for pa- 
tients indefinitely 

Dr. Maurice Frankly, not 
personally. think the age 30, 
patient has had fever during the 
preceding years, say, would continue 
prophylactic therapy. patients 
after the age 30, particularly after the age 
35, who had not had acute fever 
for number years, would probably 
not start prophylaxis because the poten- 
tial hazard from the continued use the 
drug. would, however, see that the 
patient was observed closely, had blood 
tures, and was watched for respiratory 
tions, and did not develop streptococcic 
infection, would not give it. 
culated risk. now known that you 
use prophylaxis you will prevent 
infection. But acute fever 
rare after the age 30, would probably 
not use it. 

patients the Lying-In Hospital have pro- 

Dr. Yes. not pediat- 
trician and can only take them another 
years. Childbearing ends about 45. 
not have make the decision, but 
would say unqualifiedly would put the pa- 
tient penicillin and tell the patient keep 
until something better comes along. 
There one point would make this 


PREVENTION AND MANAGEMENT CARDIOVASCULAR 1113 


connection: people the childbearing age 
have children and children are the best tar- 
gets the world for and every- 
thing else. think that any patient who has 
ever had fever should back 
penicillin when her children get into school. 

Would you take the 
patient age 45? 

Dr. Louis agree with Dr. 
Sokolow’s statement with one exception. 
let the patient ahead and use penicillin 
any age. other words, the publicity 
great the moment and have evidence 
that will not good. think that 
the patient wishes take penicillin mouth 
daily, whether 40, 50, 60, may 
certainly so. 

SPRAGUE: 
with this, Dr. Wolf? 

Dr. are quandary about 
this, not knowing what the best thing do. 
Very often the patient will settle the thing 
himself just the taking 
penicillin, and has not had 
infection for good many years one likely 
not see it. are inclined put special 
emphasis the literal interpretation the 
meaning the doctor teacher and 
give the patient careful instructions about 
having throat cultures made times when 
they have upper respiratory infections, 
particularly sore throats. think that one 
the most important things get across 
the individual. 

Dr. Sokolow, will 
ask you some short questions. After treat- 
ment with quinidine for acute paroxysmal 
atrial fibrillation and sinus rhythm estab- 
lished, should quinidine continued indef- 

Dr. That, course, depends 
what caused the atrial fibrillation the first 
place. were acute episode, possibly 
related infection acute emotional stress, 
would not. would wait see whether 
not the fibrillation was perpetual. 
disease who has large left atrium and who 
may expected have recurrent attacks, 


you disagree 
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would put him continuous prophylaxis. 
the patient, regardless the had 
recurrent attacks acute fibrillation, 
would then perhaps first try digitalis for pre- 
vention, and that did not work would 
put him permanent quinidine therapy. 

Professor Sokolow, 
for how long would you have patient 
quinidine 

Dr. Certainly for years; pos- 
ibly longer. 

levels are available, what total over-all 
dosage quinidine orally gives toxic level? 

Dr. That varies with individ- 
uals, but safe moderate dose that probably 
should not exceeded unless one can fre- 
quent electrocardiograms and observe the pa- 
tient very closely probably Gm. day, 
and for the person who uses quinidine infre- 
quently probably less than that. 

have had patients 
much longer than years, but then 
little older than you are. have had them 
years. 

May quinidine used safely treating 
arrhythmias due digitalis? 

Dr. Yes, matter fact, 
that was the common form therapy prior 
the recent emphasis the importance 
potassium digitalis toxicity. Moderate 
doses quinidine are quite effective treat- 
ing arrhythmias due digitalis toxemia. 

procaine amide, then you give one the 
others try stop it? 

Dr. would say think the 
arrhythmia due digitalis might consid- 
ered irritable arrhythmia whereas 
arrhythmia due procaine amide might 
the patient had atrial tachycardia from 
either procaine amide quinidine, would 
very hesitant use the other drug. 

Dr. Soloff, how long 
should one delay mitral commissurotomy 
patient who has mitral stenosis, atrial fibril- 
lation and, recent peripheral embolization, 
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granting 


indication 
exists. 


Should anticoagulants used dur- 
ing after commissurotomy? 
eral emboli were major factors. 

Dr. would proceed with mi- 
tral valvotomy while the patient was the 
hospital recovering from atrial fibrillation. 
About anticoagulant therapy, would pro- 
ceed with anticoagulant therapy after opera- 
tion. have yet not had the courage 
give during operation some our Swe- 
dish colleagues have, that might worth 
trying this country. far know, 
one has yet, but would proceed imme- 
diately after operation. 

who had multiple emboli would you put the 
patient anticoagulants for some weeks 
months prior mitral valve surgery, with 
the idea that you might then past the peri- 
when thromboembolism was 

Dr. This raises very important 
problem that needs great deal discussion. 
would opinion that the patient who 
has had multiple was thinking 
terms this before—very probably has acute 
carditis, and not that particular time 
candidate for mitral valvotomy. would 
carry the patient through and make absolute- 
certain that were not dealing with acute 
carditis before would proceed 
with valvotomy. However, had had 
simple stroke, simple cerebral embolus, 
would not hesitate ahead with mi- 
tral valvotomy during his stay the hospi- 
tal. 

What are the indications for prophylactic 
digitalization, that is, prior surgery 

Dr. This morning stated that 
old person has short breath and are 
the cause the shortness 
breath, safe assume that there might 
some underlying heart failure and, there- 
fore, would proceed with complete digitali- 
zation. any patient who has heart dis- 
ease and faints, are uncertain the basis 
clinical grounds whether there may may 


not some heart failure and 
whether the stress surgery may too 
great, would proceed with digitalization. 

think that the objection digitalis before 
operation based mostly work done many 
years ago which was suggested that the 
output was decreased the patient 
who had normal heart was digitalized. But 
the patient who has had heart disease, wheth- 
has had heart failure not, subjected 
stressful situation, such operation, 
not normal patient and does not have 
normal heart. doing 
harm digitalizing the patient think are 
slim that least have never been able 
recognize harm from it. would 
more the active side digitalizing any pa- 
tient when there was possibility that either 
some heart failure was present the stress 
the operation would unusually great. 

Dr. Wolf, the bra- 
dycardia often seen acute myocardial in- 
vagal reaction fear? 

Dr. Stewart Jr: think 
would awfully difficult answer that ques- 
tion. think important realize that 
brought about. The 
tures are capable responding variety 
stimuli, among which are stimuli that ema- 
nate from the interpretive areas the brain. 

atrial fibrillation that sleep, pa- 
tients whom disease exists? 

Dr. Yes, think very impor- 
tant realize that the connection the 
interpretive areas the brain that make 
significant experience effective stimulus 
put into operation some bodily mechanisms 
that not require consciousness operate. 
They not require consciousness motion 
and neither they require awareness 
conflict situation therefore periods sleep 
are just good for the production these 
bodily changes responsive 
waking periods. matter fact, they 
may somewhat better, and certainly 
studies that have been done patients with 
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peptic ulcers, the hypersecretion the stom- 
ach often much more vigorous during the 
night hours than during the day. 

What about dreams? 

Dr. Dreams would another way 
showing how the individual responds 
meaningful events when not actually 
aware what going on. 

atrial fibrillation you use any anticoagu- 
lant before conversion the embolism? How 
long after beginning the anticoagulant you 
attempt conversion 

Dr. the patient has his- 
not give anticoagulants prior therapy. 
have not run into very much difficulty with 
this technic. the patient has had recent 
embolus, use anticoagulant therapy first, 
the assumption that the recent embolus 
indicates recent thrombus which may dis- 
charge particles remnants. 

How often have you 
had this happen your experience? 

quite rarely. think have seen certainly 
not more than perhaps cases em- 
boli following conversion approximately 
200 conversion attempts. that our own 
one half per cent emboli. 

mean that this 
business arrhythmias can real emer- 
Would you say that you now attempt 
convert patients with more serious 
disease than you used to? other words, 
are you less fearful converting sick pa- 
tients than you used be? 

Dr. have considerable respect 
for quinidine and think that before would 
attempt convert patient, would try 
get the patient the best possible condition 
and arrive that sinus rhythm 
would better for him. would say that 
have better awareness the patient 
who less likely converted. Particu- 
larly the individual with rheumatic heart 
disease, with mitral insufficiency, who has 
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large heart, who failure, who 
has had atrial fibrillation for more than 
year, know that the batting average 
not more than per cent even though quini- 
dine given toxie levels. 

the other hand, individual has had 
coronary heart disease hypertensive heart 
disease our success with conversion suffici- 
ently high, over per cent patients whose 
fibrillation more than year—better than 
per cent the fibrillation less than 
year—that would attempt conversion 
most patients. that try distinguish 
those patients whom the likelihood 
version good and those patients whom 
the likelihood conversion poor. 

SPRAGUE: Following valve sur- 
gery you always try convert 

Dr. would say practically 
ways, the surgeon has been able technically 
perform good mitral valvotomy and the 
every patient who had sinus rhythm prior 
mitral valvotomy try convert. 

effective when given diluted when 
undiluted 

Dr. probably less effective 
when diluted but safer. have had 
patients who failed convert when the drug 
was given very slowly, diluted, say, mg. 
minute, who succeeded having the 
rhythm converted when the injection was 
sped up. that one has weigh the in- 
creased toxicity giving rapid injections 
against the decrease likelihood 
given too slowly. 

Dr. Metcalfe, what 
your experience concerning pregnancies 
following apparently successful treatment 
subacute bacterial 

Dr. Well, not extensive 
but successful. uniformly success- 
ful. Just off the top head, they say, 
would guess that perhaps there have been 
these people who have gone 
through one more pregnancies. Usually 


they have aortic valve disease mitral 
insufficiency, and our experience and success 
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with these valve lesions considerably better 
than with mitral stenosis. that 
would think that the fact having subacute 
bacterial endocarditis would not alter 
judgment. What would alter judgment 
would the valve lesions and the functional 
state the heart’s operation result 
rheumatic heart disease. 

prised the good success with valve 
disease following subacute endocarditis. 
would like know about the panels’ experi- 
ence with this. Are you getting into all sorts 
trouble with those who had ulcerative 
process the valves that were ‘‘cured’’ 
and then developed rapid congestive failure? 

Dr. course, have had the 
same experience that you are referring to; 
that is, the patient cured bacterial endo- 
carditis and then within the year 
develops ventricular failure from increasing 
aortic insufficiency but that does not always 
happen. 

Does any other mem- 
ber the panel want comment that? 

Dr. Gasul, what have been your results 
surgery for congenital stenosis? 

Dr. Our surgeon began operating 
these about years ago. believe that 
far has had about patients. believe 
that about them are alive, but that does 
not mean that they not have any evidences 
aortic stenosis. Until now has used the 
closed method performing the operation. 
Starting this coming week going use 
open cardiotomy for aortic stenosis. 

with aortic stenosis unless practically 
heart failure. have patient right now 
whose diastolic pressure the left ventricle 
upon, but unless open cardiotomy done, 
hesitate very much advise operation 
child with congenital aortic stenosis. 
Most the cases that have had, following 
successful operation, have evidences aor- 
tic regurgitation. 

have not followed them long enough 
—as far know, nobody else has followed 
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them long enough because the operation 
not older than years—to know how 
dangerous this aortic regurgitation is. 
know patients who developed pulmonary 
regurgitation following pulmonary valvulot- 
omy. They got along very well, but there 
the pressure differential very different from 
the development regurgigation after 
operation for aortie stenosis. 

Dr. Soloff, have you 
any comment this? 

Dr. No, not treat children 
that way. 

real indication emergency stenosis 
children our experience has been the 
appearance the inversion the wave 
the lateral precordial leads. think that 
the Children’s Hospital experience shows 
that when that evidence left ven- 
tricular difficulty, these children are likely 
die suddenly. 

Dr. May disagree with you 
that? think have quite number 
children who have 
graphic evidences left ventricular hyper- 
trophy with inverted waves, who are acting 
just like any other normal children, who with 
left heart catheterization not necessarily 
show large gradient between the left ven- 
tricle and the aorta, and not advise 
operation these patients. 

another real emergency, addressed 
both Dr. Sokolow and Dr. Soloff. How often 
have you seen bilateral adrenal hemorrhage 
alone during anticoagulant therapy 

Dr. have never seen sole 
finding. 

Dr. Nor have 

Dr. Sokolow, giv- 
ing oxygen emphysema patients would 
wise give carbon dioxide with it? 

Dr. Carbon dioxide does not 
stimulate the respiratory center patients 
with emphysema and dioxide reten- 
tion because apparently the respiratory cen- 
ter longer responds pressure 
carbon dioxide the blood, but only re- 


sponds peripherally result oxygen 


lack. Therefore, patients with emphysema 
and dioxide retention giving carbon 
dioxide does not increase 

Would you tell 
what drugs are contraindicated 
lar tachyeardia and 

Dr. Well, taking the last part 
first, not know which drugs are indicated 
ventricular fibrillation. There are 
drugs that affect either one way the 
other except for perhaps electric shock pro- 
duce standstill and then use dif- 
ferent type shock get the heart 
beating again. 

ventricular has usually 
been stated that digitalis contraindicated 
because may produce cardiac irritability 
and result ventricular fibrillation. Actu- 
ally the data support this statement are 
pretty and most who have had 
experience dealing with patients with ven- 
tricular that failed respond 
all other measures and have had cardiac 
failure, have found that actually digitalis re- 
verses the sinus rhythm. not 
certain own mind that digitalis con- 
spite the statements the 

Does anyone else 
the panel want comment this? 

Dr. would like emphasize 
what Dr. Sokolow has said. think 
very important point because, Dr. Gasul 
said this morning, some times very diffi- 
cult tell the difference between super- 
ventricular with intraventricular 
and ventricular and there- 
fore important for know that 
the patient has not received digitalis. Digi- 
talis not necessarily contraindicated under 
certain would along with 
Dr. Sokolow, and have used drugs believe 
this situation. 

very important point. 

more detail about serum lipid changes with 
stress. 
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Dr. This not strictly relevant, 
think, the question emergency, and 
will very brief. Information the pres- 
ent time this subject fragmentary. 
paper going the program early 
the week that sure will bring the 
story further along. But the moment 
think the evidence good enough say that 
the mechanisms that regulate the level 
lipids the blood are just other bodily mech- 
anisms that are connected with and capable 
responding impulses reaching them from 
the interpretive areas the brain. 

our own experience when elevations 
the serum cholesterol have asso- 
ciation with stressful 
lives indivduals who have had well docu- 
mented coronary occlusions, the lipid protein 
patterns have indicated that the cholesterol 
increase the beta area rather than the 
alpha area. These data are still preliminary, 
however, and think would mistake 
try draw too many conclusions from 
them. 

Dr. Sokolow, you 
agree that hypotensive reaction due ni- 
troglycerin rare event, considering that 
many patients take and tolerate tab- 
lets have one now taking 150 tab- 
lets day. 

Dr. How one defines rare and 
infrequent not know. the past year 
have seen patients whose pressure fell 
considerably. The one that referred this 
morning was patient who would get nau- 
seated and green and his cardiae pain would 
increase every time took nitroglycerin and 
observed that his blood pressure fell 
systolic even the sitting position 
after only 1/200 quoted Russek, who 
has particularly studied this problem and 
found that approximately per cent the 
patients have adverse reaction. own ex- 
perience has been that. 

Dr. think important, since 
should not fear use unless are 
absolutely certain that has bad effect. 
very rare person who will develop 
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symptoms due hypotension when 
taking nitroglycerin, but very easy 
recognize that patient and sure that 
not standing but sitting down the 
time. personally think that patients who 
have angina pectoris should surveyed and 
told take even though there some evi- 
dence that may lower blood presuure the 
standing position. 

with both these gentlemen. However, 
did write paper once nitroglycerin col- 
lapse because was impressed with the rather 
frightening and true emergency situation 
patient who really sensitive nitrogly- 
cerin the first time tried. know 
young man just starting practice the 
last and about the first patient had 
his office was person with angina whom 
gave nitroglycerin the office. The pa- 
tient collapsed and proceeded have such 
low blood pressure that undoubtedly pro- 
moted cardiac infarct that time. 

the other hand, have 
tients acute stages myocardial infare- 
tion, one colleague ours with heart block, 
with repeated doses nitroglycerin with ap- 
parent beneficial effect. that again people 
differ. 

think agree with you, Dr. Soloff, that 
one our great troubles the 
patient use enough prevention because 
the knowledge that nitroglycerin related 
dynamite and the idea that going 
lose its effectiveness, and that patient who 
takes this powerful medicine about done for 
anyway. really try sell them 
glycerin more than take away from 
them. 

Dr. Metcalfe, here question about em- 
complications associated with 
heart disease occurring occasionally preg- 
nancy. How would you treat these and what 
management would you use prevent recur- 

Dr. gather that this question 
specifically concerned with anticoagulation, 
and fortunately our experience with this 


used heparin and Dicumarol after embolic 
episodes during pregnancy. 

There some animal work that gives 
very bad picture the use be- 
cause its effect the fetus. This was used 
rather large doses, and the only reason 
for not saying the same thing about the anti- 
coagulant qualities the other drugs that 
not enough experimental work has been done 
them. This clearly toxie drug, and 
you give enough you will harm the fetus. 

the that referred to, which 
constitute the sum total experience, 
brought the patients the hospital days 
before their expected day confinement, re- 
versed the effect Dicumarol with oxide 
and crossed our fingers until hours after 
delivery when reinstated it. 
sure that this good but worked. 

ible that many unstable 
may explained the basis emotional 

are certain changes the 
that can brought about under cireumstan- 
ces emotional stress. There are good 
many that are not. The T-wave changes are 
particularly those that may occur under these 
circumstances. 

Again would-like emphasize that this 
simply means that the heart 
reacting impulses emanating from the in- 
terpretive areas the brain, that the 
tribution the significance the event 
one’s and laboratory findings must 
taken into 

you know the experiments that Dr. Graybiel 
performed during World War coming 
silently behind healthy young man and 
firing off gun behind his ear, when was 
connected with the The 
patients developed intraventricular block, 
wave inversions, and on, and certainly this 
must have come from the soul somehow 
other. 
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Dr. attributed the direct 
effect sound. 

There were bul- 
lets. 

Dr. Sokolow, have you noted hypotension 
tachyeardia with the use Demerol be- 
fore and after operation 


Dr. Yes, think this does 
cur, particularly older people, situa- 
tions: some older people who have had 
preoperative sedation that might more 
than they needed, and patients with mitral 
stenosis preoperatively for mitral valvulot- 
omy. the latter instance, for example, be- 
cause diminished cardiae output the pe- 
ripheral arterial vasoconstriction compen- 
satory, and when that removed drug 
such Demerol, the blood pressure may fall 
precipitously and the primary reason these 
patients may develop ventricular fibrillation, 
some times after the Demerol and some times 
slightly later after induction the Pento- 
thol. 

older people who have had barbiturates 
and Demerol, the pressure may fall, and 
more than one occasion have seen such 
patients and had the surgery delayed even 
stopped because the hypotension that re- 
sulted. for this reason that many an- 
esthesiologists prefer not give Demerol pre- 
operatively the usual meth- 
od, but give very slowly very small 
amounts intravenously with very small 
needle titrate the amount that the pa- 
tient needs. Furthermore, they prefer not 
give drugs prior the use 
Demerol unless the patient requires it. 

Dr. Soloff, will you 
comment the antidiuretic effects sed- 
atives. 

Dr. think that very import- 
ant subject, particularly when are dealing 
with men the upper age group. Demerol, 
codeine, and morphine very commonly pro- 
duce symptoms that can mimic perhaps 
actually precipitate prostatic obstruction. 
Whenever get patient who apparently 
has developed prostatism, always ask 
whether has had any one the other 
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sedatives, which lesser degree can actually 
suppress the flow urine. 

The prostatic type manifestation may 
also occur experience after antispas- 
modie drugs, such Banthine. 

think that most important prob- 
lem, and when are dealing with very in- 
tractable heart failure always into the 
problem this type sedative the pos- 
sible cause for suppression urination. 

you emphasize that because can certainly 
create emergency intractable situa- 
tion, you not understand that this ther- 
apy responsible. 

There another question here for you, Dr. 
Soloff. has been said that the effective and 
doses digitalis may change after sur- 
gery. What you use sinus 
rhythm questionable cases decide wheth- 
the level digitalization proper, too 
low, too high? 

Dr. That very difficult ques- 
tion answer because we, unfortunately, 
not have any criteria judge digitalization 
the patient with normal sinus rhythm ex- 
cept for the critical condition the patient. 
the patient’s heart beat inordinately fast 
for his temperature after operation, one 
should, course, the alert for complica- 
tions. Pulmonary embolism, for instance, may 
inerease the heart rate. not find any 
acute reason for the rise the heart rate, 
then would inelined use short acting 
digitalis preparation very slowly. that 
done, one must very watch the pa- 
tient several times day for possible overdig- 
italization. There are things one would look 
for. For instance, the conscious patient any 
impairment appetite, patient whose ap- 
petite diminished for any nonapparent 
reason. The second the appearance pre- 
mature beats. Either these situations would 
make feel that patient has had too 
much digitalis and that have increased 
above the average maintenance dose that the 
method and means very observation 
the patient several times each day. 
Dr. Gasul, someone 
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thinks that the treatment fe- 
ver you stress the use steroids contrary 
the American Heart report, the value 
salicylates versus steroids. Will you 
that? 


Dr. believe that generally 
now-a-days that that experiment was 
deficient some ways; that is, not sufficient 
amount steroid was given, definite dis- 
tinction was made between acute carditis and 
carditis, and was not given for 
long enough period time. Since the termin- 
ation that experiment number papers 
have appeared the literature emphasizing 
the fact that one children with 
most all will agree that child 
with carditis, the steroids are not 
going change that situation—if you limit 
yourself acute carditis, you start the 
treatment early enough, you give sufficient 
amounts steroids for long enough time, 
particularly the severely ill patients, be- 
lieve the generally opinion now-a- 
days—and this includes our experience, too— 
that the steroids are superior the salicy- 
lates. 

senters among the panel? not dissent. 

the first Cornell conference therapy, 
published 1946, you remember that Dr. 
Harry Gold examined the bags seven doc- 
tors see what drugs they carried for emer- 
gency use. thought that years later 
might value see what these drugs are 
and would ask this panel, they were now 
packing their saddle bags and getting their 
horses out and treat the public, without 
the great advantages our 
pitals, what they would put into them 
they would change these all. 

Thirty drugs were selected Dr. Gold 
from bags, and these were for cardiac 
emergencies. will read the names the 
drugs and then will ask the panel what they 
would add subtract from this group: 
Syrup morphine, digitaline nati- 
velle tablets, ouabain, mecholyl, atropine sul- 
fate, quinidine tablets, quinine dihydrochlor- 
ide for intravenous use, epine- 
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phrine, nitroglycerin, amyl nitrite, and 
rubber tubes used for tourniquets. Ipe- 
was put there maybe partly because 
paper that Soma Weiss and wrote 
nice, safe way averting some the dangers 
the other therapies. The you 
know, returned quantitatively. have 
short time ask the panel add any drugs 
the bag. 

Dr. Sokolow, have you any pet drugs that 
you would like add this list that 

Dr. Well, would change few 
with the same principles. think that 
would use one the rapidly acting glyco- 
sides, such digoxin, lieu the digitalis, 
because faster acting, and possibly elim- 
inate ouabain. Instead using quinine dihy- 
drochloride would substitute quinine glu- 
conate its place. Also Mecholyl used 
infrequently think that could elimi- 
nated. 

Dr. surprised that the an- 
tibiotics are missing group. suppose 


that had carry one, would carry pen- 


Dr. just don’t own bag, but 
would mention that the drugs that are im- 
portant, see them, are morphine, very 
fast intravenous digitalis preparation and 
would agree with Dr. Sokolow that digoxin 
probably good any, and also penicillin 
which Dr. suggested. think that 
most the other emergencies can 
controlled means morphine alone. 

Dr. Wolf, would you 
add anything the bag? 

Dr. think the doctor’s placebo 
personality has along the emergency, 
but would agree with the other changes that 
have been made. 

Dr. Gasul, would you 
add anything? 

Dr. Did you mention one the 
most important ones—aspirin 

fact, was the bag, but didn’t think 
was put emergency drug. 

Dr. would take aspirin and digi- 
talis. 


your objection applying the generally 
cepted criteria for selection cases for mi- 
tral commissurotomy during the first and 
ond trimester and avoid their slipping into 
class 

Dr. You know this sort 
like you stopped beating your 
but our experience with mitral valvotomy 
deaths 300 pregnancies women with 
heart disease, without doing sin- 
gle mitral valvotomy. have had deaths 
women who were subjected mitral 
valvotomy during pregnancy. Now there 
question that the worst ones might have 
been picked. All can tell you that did 
not pick any them. have never recom- 
mended this procedure during 
Now part this probably Boston ob- 
stinacy and part conviction that 
pregnant woman can get through pregnancy 
with good medical management. Somebody 
has take that stand and prepared 
defend it. 

Another discouraging thing that have 
had maternal deaths in- the state Massa- 
chusetts women who have had 
mitral valvotomy according the fellows who 
advised them and supervised them after- 
wards. They died the next pregnancy. 
that not regard mitral valvotomy 
answer mitral stenosis that sueceed- 
ing pregnancies. guess that all want 
say. 

Dr. think that that question 
should answered the way that Dr. Met- 
did but with addition. all 
the assumption being made that mitral 
than does nonpregnant state. least 
our experience that not true. other 
words, does not make any difference wheth- 
the patient pregnant not, the morbid- 
ity and the mortality experience about the 
same. The answer is, Dr. put it, 
however, mainly that our patients not die 
during pregnancy with mitral stenosis. 
have not had the experience that Dr. 
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has had, but have had deaths our 
obstetrical ward ever since Dr. Robert Wilson 
took over professor obstetrics about 
years ago. know reason for 
going ahead with mitral valvotomy during 
pregnaney. 

The other important thing that when 
you get death pregnaney, you 
should have one with rheumatic heart dis- 
ease, important ask yourself what 
stage pregnancy did occur and why. Dr. 
showed this morning that the extra 
load pregnancy occurs somewhere around 
the eighth month. you are attribute the 
death mitral stenosis itself and not preg- 
one should expect death that time, 
but patients with rheumatic heart disease and 
mitral stenosis not die that time. 
there any death all that have been able 
find the recent literature, mostly 
the immediate postoperative period. other 
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words, about hours after the delivery. 
think that there perhaps, with extreme- 
rare exception, indication for mitral 
during 

Dr. want make this point. 
The suecess the pregnancy after mitral 
either during the 
the year before, does not mean that the mitral 
was indicated successful. 

The final question 
end this discussion once again goes Dr. 
Wolf. Every time prominent national 
local person dies heart attack, many anx- 
ious heart patients visit the office. not 
important that their electrocardiograms are 
normal even with anxiety 

Dr. Yes, think important, but 
think that should alert the possibil- 
ity that the changes might detect this 
time might transitory changes associated 
with anxiety. 


Paterson, C., Mills, and Moffat, T.: Vascularization Early Atherosclerotic 

Plaques. Arch. Path. 64: 129 (Aug.), 1957. 

The authors present the results studies man early aortie 
lesions. Structures with the general form capillaries were demonstrated the super- 
ficial layers the intima use the alkaline phosphatase staining for endo- 
thelium. red blood cells were found within structure that showed 
enzyme activity. These vascular structures were interpreted representing ex- 
tremely early feature the disease. The foam-cell accumulations, the fibrous-tissue 
proliferation, and the deposition hemosiderin, which are all found the earliest 
lesions, may explained hemorrhages from the rupture 
“high pressure” intimal 
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NTIL recently many consid- 
ered subarachnoid hemorrhage diag- 
entity. Since form treat- 
ment was available regardless the under- 
lying pathology, painstaking inquiry into 
etiology appeared have more than 
practical value. This and the high 
mortality patients treated only bed rest 
and supportive therapy (table often led 
relative lack interest the problem. 

becoming increasingly apparent, how- 
ever, that more vigorous ap- 
proach can beneficial the cause 
the bleeding can discovered. with 
all relatively new concepts, differences 
opinion details diagnosis and 
treatment have produced massive and pre- 
dominantly confusing body 
From review the written evi- 
dence and our own experiences, have at- 
tempted fashion rational approach 
this problem for the physician who must 
rently choose therapeutic regimen for his 
patient. 

AND INCIDENCE 

Bleeding into the intracranial subarachnoid 
Among the more common causes are 
trauma, intracranial aneurysm the 
genital,’’ and 
angiomatous malformation, ‘‘hyper- 
tensive’’ and ‘‘spontaneous’’ intracerebral 
hemorrhage, and tumor. Systemic diseases 
that must considered the differential 


From the Department Neurosurgery, Massachu- 
setts General Hospital, Boston, Mass. 


CLINICAL PROGRESS 


Management Spontaneous Intracranial 
Subarachnoid Hemorrhage 


diagnosis include sources emboliza- 
tion, such bacterial endocarditis, and the 
causes generalized bleeding tendencies, such 
the blood dyscrasias and 

use the term ‘‘spontaneous’’ are 
restricting this discussion those instances 
subarachnoid hemorrhage due in- 
Thereby exclude bleeding secondary 
trauma, neoplasm, and the systemic diseases. 
The literature often confusing reference 
this definition, particularly regard 
the inclusion hypertensive-arteriosclerotic 
cerebral hemorrhage with subarachnoid exten- 
sion. the latter entity common and 
high natural mortality, its 
whether deliberate unwitting, will mark- 
edly any statistical conclusions. Most 
authors have attempted eliminate this large 
group, but many presenting with 
subarachnoid hemorrhage differential diag- 
nosis difficult. Individuals with hyperten- 
sion bleed from anomalies 
circulation. Furthermore, intra- 
bleeding may itself raise blood pres- 
sure. For these reasons and since specific 
therapy available for this con- 
dition, consider that hypertensive sub- 
arachnoid hemorrhage should 
the group under discussion. For clearer pre- 
sentation the other groups, and 
for with existing reports, however, 
must attempt separate hypertensive 
hemorrhage statistical analysis. 

surveying the literature con- 
cluded 
hemorrhage accounts for about per cent 


Circulation, Volume XVII, June 1958 


1123 


—— ANGIOMATOUS MALFORMATIONS 
SACCULAR 
HEMORRHAGE FROM TUMOR 


SPONTANEOUS INTRACERERRAL 
wEmATOMA 


The distribution certain intracranial 
the patients onset symptoms (after 


cerebrovascular disease seen 
neoplastic and causes are eliminated, 
etiologic groups are found re- 
sponsible for nearly all 
ing into the subarachnoid hypertensive 
cerebral hemorrhage, ‘‘spon- 


intracerebral hematoma, angioma- 
tous malformation, and intracranial aneu- 
rysm. 


difficult assess from published re- 
ports the number cases comprising the 
first group. 


Excluding this group, gen- 
erally agreed that the other cate- 
gories are responsible the following order 
frequency: 


intracerebral 
hematoma per cent, angiomatous malforma- 
tion per cent, and intracranial aneurysm 
per cent. 


These ratios are only approxi- 
mate, since autopsy figures are influenced 
differing mortality rates for the conditions, 
and the living patients angiography does 
not reveal each type lesion with equal 
facility. Furthermore, the age the pa- 
tient population will influence the frequency 
with which each lesion seen. 


Hyperten- 
sive hemorrhage will predominate home 
for aged couples, arteriovenous malformation 
considering the patient’s age when attempt- 
ing arrive exact diagnosis has been 
graphically presented (fig. 1). 


FEATURES 
The onset subarachnoid hemorrhage 
sudden, usually with headache, stiff neck, and 
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TABLE 1.—Mortality Following Spontaneous Sub- 
arachnoid Hemorrhage Patients Treated Bed 
Rest and Supportive Therapy* 


Per cent | Patients 


Source of 
of total 


information 


1637 References: 
(summary),36 


Total mortality during 
acute illness wk.) 


Total mortality after 919 
average years. .57 


References: 5-8 


Late mortality 


rom above percentages 


Late mortality surviv- 


From above percentages 
ors acute illness 


592 


Reterences: 


22.5 
Mortality recurrent bleed- References: 


Gross mortality contrib- 
uted 
rent 


From above percentages 


Gross mortality contrib- 
uted original hem- 


From above percentages 


Patients with hypertensive hemorrhage 
mortality these patients over per cent. 


altered consciousness, the latter varying from 
found coma. Bloody cerebrospinal 
usually under increased pressure, obtained 
thrombosis and embolism, however, the 
picture may similar: sudden neurologic 
defects are usual, the patient 
complains headache, and coma can 
Therefore, the first procedure for exact 
lumbar puncture. needle small 
caliber employed, little cerebro- 
spinal fluid lost, determina- 
tions are carried out without jugular compres- 
sion, and only ml. cerebrospinal 
fluid are slowly withdrawn, lumbar puncture 
safe even intracranial pressure in- 


112 
| 
| 
. 
, 
30 \ 
/ 
10 | 


SPONTANEOUS INTRACRANIAL SUBARACHNOID HEMORRHAGE 1125 


Dave, 


recurrent subarachnoid hemorrhage charted 
function time from first bleeding. Data were 
obtained from series 312 patients with 
subarachnoid hemorrhage from all causes exclusive 
hypertensive-arteriosclerotic brain hemorrhage. 
Survivors were observed for periods varying from 
original hemorrhage. However, only those deaths 
which within years the first hemorrhage 
are this tabulation. 


SUBARACHNOID HEMORRHAGE 
TREATED REST AND 
SUPPORTIVE THERAPY 


More than individuals with arterio- 
sclerosis and hypertension die within few 
hours days after rupture cerebral 
artery, hemorrhage has 
enough penetrate into the subarachnoid 
The fate those patients whose 
subarachnoid hemorrhage results from the 
other causes previously listed 
(table 1). The data compiled Walton! 
are representative and much other 
helpful information. Figure been 
derived from his reports 312 pa- 
tients treated bed rest and appropriate 
supportive therapy. Approximately per 
cent these patients were dead within 
hours the ictus, per cent died within 
week, per cent within weeks. 

Figure illustrates the mortality result- 
ing from recurrent hemorrhage and em- 
phasizes the ‘‘danger period’’ weeks 
after the initial episode. this time 


that the physician, gratified the continuing 


Dave vears 
The cumulative mortality from 
subarachnoid bleeding within years the initial 
hemorrhage, reported Walton’ for 312 patients 
with subarachnoid hemorrhage from all causes ex- 
rhage. this series were observed for 
periods varying from years (average 
years) after the original hemorrhage. However, 
only those deaths due recurrence bleeding 
within years the first hemorrhage are included 
this tabulation. Note the sharp rise the death 
rate from the first through the third week after ictus. 


recovery his patient, may shocked 
sudden unexpected fatal outcome. 

has been postulated that reflex vaso- 
spasm induced the first hemorrhage dis- 
appears over the early period and that the 
removal its protective effect responsible 
for secondary hemorrhage. This early recur- 
rence most frequent the second and third 


convalescence. Several bouts re- 


bleeding may seen the same 
patient. second bleeding during the first 
period hospitalization (usually weeks 
following the original ictus) responsible 
for one third the mortality this period: 
per cent Walton’s entire patient popula- 
tion. late prognosis, the per 
surviving the weeks, per cent 
(10.5 per cent the entire population) died 
from bleeding within 
years, the majority these within year. 
should noted that third Walton’s 
survivors were not observed for full years 
after the original hemorrhage. this 
observation period been fulfilled every case, 
there might have been greater mortality 
reported. Deaths from recurrent hemorrhage 


| | 
| 
| 
| | 
so ———_ ° | | | 
a | | | ] | 
| | | 
| | | | | 
| | 
| | | | 
| | | 
| | | | 
s 


1126 


have been reported after long 

Thus least per cent these unfortu- 
nate patients are dead after years, per 
cent with the initial bleeding and per cent 
from early late recurrence. Primary con- 
cern with such appalling mortality over- 
shadows any detailed consideration the 
survivors’ condition, but should noted 
that 348 patients reported the litera- 
years, per cent were seriously impaired. 
These figures for the natural course the 
syndrome are agreement with the 
sion Ask-Upmark and Ingvar: those 
suffering subarachnoid hemorrhage, only 
patient will ultimately make 


Although important differences prognosis 
and therapy are found when the major causes 
for spontaneous subarachnoid hemorrhage are 
considered separately, they have certain im- 
portant features common. All subarachnoid 
vascular channel, blood being released either 
directly into the subarachnoid space rup- 
turing into secondarily after parenchymal 
hemorrhage. Subarachnoid bleeding per 
responsible for significant part the 
mortality. Two factors, alone combina- 
tion, account for the majority the neuro- 
logic defects deaths that primary 
destruction brain tissue the hydrostatic 
pressure the escaping blood, and the sec- 
ondary effects intracranial hematoma, 
which acts lesion. The 
physician usually powerless alter the 
first these phenomena; can often deal 
effectively with the second. 

hematoma will shift the brain from its nor- 
mal position the skull and alter its rela- 
tion the tentorium, the rigid membrane 
that separates the posterior and middle fossae. 
there marked lateral displacement 
the brain, the medial portions the temporal 
lobes may herniate through the tentorium, 
causing pressure upon and necrosis the 
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midbrain. Similarly, downward shift may 
cause the cerebellar tonsils herniate through 
the foramen magnum, 
necrosis the medulla. These complications 
are manifested rapidly deepening coma, 
pupillary inequality (if there unilateral 
temporal lobe herniation), bilateral Babinski 
responses, episodes hyperextension rigidity, 
and death. Evacuation the hematoma 
early, when the effects midbrain med- 
ullary compression are reversible, often 
life-saving procedure. should borne 
mind that this equally true for the treat- 
ment intracerebral without 
subarachnoid 

Reflex spasm vessels adjacent bleed- 
ing point observed many parts the 
body, and the brain exception. one 
view, this reflex may regarded 
tive against further hemorrhage. 
other hand, local constriction may severe, 
especially superimposed upon the already 
narrowed vasculature hypertensive and 
arteriosclerotic patient, that areas cerebral 
ischemia infarction may produced. 
angiography, vasospasm adjacent bleed- 
ing point may cause nonfilling 
tion the vascular tree, thwarting diagnosis. 
Observations surgery and carotid an- 
giography have shown that this spasm 
diminishes gradually after 
episode and minimal absent after the 
third 

addition the prime causes im- 
mediate mortality, overwhelming brain dam- 
age and the effects intracerebral hematoma, 
third factor, recurrent bleeding, may 
responsible for most the late mortality 
from subarachnoid hemorrhage. 
nomenon seldom seen with hypertensive 
hemorrhage, owing the high initial death 
rate. quite common cases aneurysm 
and angiomatous malformation. least 
per cent the total mortality from ruptured 
aneurysms thought due recurrent 
episodes hemorrhage. Repeated bouts 
bleeding are even more common with an- 
giomatous malformation but they appear 
less lethal. 


il 


These differences susceptibility and 
mortality from repeated episodes hemor- 
rhage exemplify the necessity for separate 
consideration each the major causes 
subarachnoid bleeding. 


INTRACEREBRAL HEMORRHAGE 
WITH SUBARACHNOID EXTENSION 


Intracerebral hematomas rupture into the 
cerebral ventricles subarachnoid space 
many per cent Two types 
intracerebral hemorrhage are now recog- 
nized: one that apparently secondary 
hypertension and arteriosclerosis, and rarer 
variety bleeding which 
the cause not always apparent. 

Hypertensive hemorrhage usually occurs 
deep within the cerebral hemispheres, par- 
ticularly the basal ganglia. Arterial de- 
generation and sustained systemic hyperten- 
sion are presumed the important factors 
giving rise this type bleeding. Why 
the arteries the brain are more prone 
rupture than the extracranial vessels, and 
what the exact nature the arterial degen- 
eration is, are questions yet unanswered. 
form therapy currently available 
reverse the worsening course the patient 
who rendered immediately rapidly un- 
conscious brain hemorrhage and who de- 
velops signs brain stem compression 
shortly thereafter. 

Within 
group, less virulent form the illness 
seen. Here the patient first 
only transiently unconscious perhaps only 
slightly obtunded. There is, however, 
definite defect that usually pro- 
gresses over period days, during 
which time the state consciousness grad- 
ually deteriorates. Lumbar puncture reveals 
the cerebrospinal fluid under increased 
pressure, and red blood cells are present 
varying concentration. Finally, within 
days, death usually ensues result 
midbrain compression from the intracerebral 
clot. These hematomas frequently originate 
the white matter the frontal, temporal, 
parietal lobes. Evacuation prior the 
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onset sigus midbrain compression can 
life-saving. our opinion that wider 
recognition this variety hypertensive 
bleeding might have some beneficial influence 
mortality rate that more than per 
cent. 


SPONTANEOUS INTRACEREBRAL HEMATOMA 

This condition usually seen younger 
patients (fig. and the diagnosis implies 
the absence history significant hyper- 
tension. The course similar that de- 
scribed above for the more benign form 
hypertensive hemorrhage, with gradually 
progressing signs, deepening coma, 
and death days from brain stem 
postmortem examination the bleeding point 
difficult identify. With careful histologic 
preparation, however, some these cases 
hemorrhage can demon- 
strated originate from minute, deeply 
seated vascular malformations. reason- 
able believe that many more cases the 
small malformation has been obliterated 
its own Odom reported 
cases this syndrome; patients the 
hematoma was evacuated and all survived. 
The patients who were not operated upon 
died. These hematomas are uniformly fatal 
those produced hypertension ‘‘con- 
handled. 

CEREBRAL ANGIOMATOUS MALFORMATION 

While this entity has certain well-defined 
clinical and pathologic features, its origin 
and developmental history are disputed. 
result many descriptive terms have been 
used for the same entity: arterial, 
arteriovenous, venous angioma heman- 
gioma; telangiectasis; arteriovenous hamar- 
toma, aneurysm, malformation; anasto- 
aneurysm These lesions 
are nearly always made rather large, 
tortuous arteries and veins with multiple 
through lesser number widely dilated 
vessels. The lesion may quite superficial. 
Frequently, however, deeply seated 
the cerebrum and wedge-shaped, extending 
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from ventricle the cortex. 
from these lesions can intracerebral with 
without subarachnoid extension, 
marily subarachnoid. 

Common symptoms prior 
clude unilateral recurrent headache, epilepti- 
form seizures (usually focal), and localized 
weakness. Any combination sequence may 
seen; the first manifestation most com- 
monly appears the second and third 
ades life. 110 described 
Paterson and per cent devel- 
oped their first symptom before the age 
years. 

tunately, the first signs will those in- 
tracranial hemorrhage, the majority with 
subarachnoid such cases 
the diagnosis made arteriographically. 
bruit has been observed with many 
per cent angiomatous malformations, 
but remarkably less common per 
cent) when hemorrhage has 

Spontaneous subarachnoid hemorrhage 
young patient suggests the diagnosis. Sus- 
picion should strong there prior 
history hemorrhage, epilepsy, localized 
weakness. bruit over the skull con- 
firmatory. 

single hemorrhage from angiomatous 
malformation appears carry mortality 
per cent, much lower than the 
other causes subarachnoid bleeding. How- 
ever, bleeding frequently recurs over 
riod years and each episode adds its risk 
morbidity and death. has noted 
the course patients with this condition 
from less than more than years (aver- 
age years) from the first symptom. 
patients treated conservatively there were 
deaths from hemorrhage, all within years 
the first symptom. One other death resulted 
from hydrocephalus produced the lesion. 
Eighty-two per cent the entire group had 
more bleeding episodes during the follow- 
up. Over shorter periods observation, other 
series show per cent patients 
have had more hemorrhages some 
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the malformation surgically accessible, 
may excised, this not possible, 
feeding vessels may Surgical 
mortality the present time about 
per cent for Paterson and 
report cases wherein feeding 
vessels were occluded, with deaths and 
good results. The location the lesion 
the prime factor influencing the surgical re- 
sult. Cases must carefully selected. 

When hemorrhage causes intracerebral 
hematoma with acute symptoms, 
evacuation must perform: immediately. 


ANEURYSMS 

These lesions fall into distinet groups: 
mycotic, result softening the ar- 
terial wall the site lodgment 
embolus; arteriosclerotic fusiform dilatations 
the internal carotid, vertebral basilar 
arteries and congenital saccular, 
aneurysms. The first group rare and seldom 
causes subarachnoid hemorrhage. The arte- 
riosclerotic variety also ruptures only rarely 
but produces neurologic signs and symptoms 
pressing upon neighboring structures. The 
congenital saccular type occurs most com- 
monly and ruptures most frequently. is, 
therefore, with this group aneurysms that 
are primarily concerned. 

The developmental fault leading the for- 
mation congenital aneurysms not defi- 
nitely known. Defects the tunica media 
can demonstrated the points bifurca- 
tion the arteries the base the brain, 
which the usual location aneurysms. 
Such defects can also found patients 
without aneurysm. has been postulated 
that congenital aneurysms may arise from 
remnants the rich vascular network the 
embryonic brain, portion which under- 
goes atresia during later stages develop- 
ment. incidence aneurysm 
has been noted with other congenital defects 
such kidney and coarctation 
the 

Aneurysms are not uniformly dispersed 
throughout the cirele Willis and_ its 
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MeDonald and reported distribution 
and many have been found the 
same 

Hemorrhage from these lesions can 
any age although most common be- 
tween and years (fig. 1). the un- 
ruptured state they may compress neighboring 
structures. One syndrome occurring after 
rupture diagnostic that deserves 
special sudden third nerve palsy 
(manifested pupillary dilatation and 
oculomotor paralysis), when associated with 
the typical sigus and symptoms subarach- 
noid hemorrhage, bleed- 
ing from aneurysm the internal carotid 
artery near the origin the posterior 
communicating branch. 

Treatment patients with saccular aneu- 
rysms directed toward (1) prevention 
rupture, (2) assisting the patient over- 
come the immediate effects hemorrhage, 
and (3) prevention recurrent bleeding. 
and any regimen, the 
following facts relative the 
What proportion aneurysms rupture? 
What the mortality and morbidity from 
initial hemorrhage? What the prob- 
ability and the mortality and morbidity 
from recurrent hemorrhage? What the 
most likely time for recurrent hemorrhage 
take What are the effects the 
age the patient, the presence hyperten- 
sion and arteriosclerosis, and the size and 
location the aneurysm the factors listed 
above? 

unfortunate that absolute answers 
these questions are available. 
the advent angiography most aneurysms 
were discovered post mortem patients who 
had died from their rupture. The era 
angiography quickly led surgical inter- 
vention that the ‘‘natural described 
writings this subject often 
for patients adjudged too ill withstand 
surgical attack. 
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TABLE 2.—Distribution Aneurysms the 
Willis and Its Radicals Noted McDonald 
and Korb 1023 Cases” 


Relative 
Artery incidence 
(per cent) 
Intracranial portion internal carotid 
and its point division 
Anterior cerebral—anterior communicat- 
ing complex 
Middle cerebral 
Posterior communicating 3.5 
Posterior cerebral 
Arteries the posterior fossa 23.5 


According the figures presented 
MeDonald and from study 1,023 
cases, approximately per cent aneu- 
rysms will eventually rupture. Thus the in- 
cidental finding aneurysm the living 
patient indicates grave but not hopeless 
prognosis for longevity. For this reason 
have recently advised surgical therapy 
for 70-year-old woman whose unruptured 
internal carotid aneurysm 
facial pain. 

The surgery aneurysms 
comparatively new field. Carotid ligation 
fistula) early 1808, but was not until 
1936 that performed the first sue- 
cessful intracranial operation for nonfistulous 
aneurysm; concerted attack these lesions 
has been carried out for the most part only 
since 1945. with any new field sur- 
gery, early results were frequently disap- 
pointing and the surgical mortality was high. 
Safer percutaneous angiography, the utiliza- 
tion hypotension and hypothermia, and in- 
creasing surgical experience have, however, 
resulted improvement the surgical 
outcome. recent series 141 surgi- 
cally treated patients operated 
and the over-all mortality 
was per cent contrast per cent 
deaths their patients who were not operated 
upon. and reported 
patients operated upon with deaths, 
per cent mortality. Jefferson and his co- 
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workers** subjected 142 patients with rup- 
tured aneurysm carotid ligation. There 
were early and late deaths, mortality 
per cent. using several types 
surgical approach, reports mortality 
per cent 226 cases. 

has been suggested, however, that the 
surgeons have chosen patients who have sur- 
vived the high initial mortality and who would 
have lived left alone. becomes neces- 
sary, therefore, examine such reports 
have included the time interval from bleed- 
ing operation and compare these with 
similar prognostic figure for conservatively 
managed patients seen the same interval 
after hemorrhage. 

have mentioned the difficulty obtain- 
ing unselected series angiographically 
proved aneurysms, observed without surgery, 
with which compare the results opera- 
tion. and reported 
group 108 such patients treated without 
surgery and followed from months 
years after aneurysmal rupture. 
and reported similar series 
cases. The basis for patient selection not 
definitely stated for either series. never- 
theless most interesting that total mortality 
per cent was noted the first series 
and per cent mortality the second. 
These figures are remarkable agreement 
with Walton’s report per cent mortality 
within average years spontaneous 
subarachnoid hemorrhage where the cause 
bleeding unspecified, except for attempt 
sclerotic group. From the literature date 
progressive mortality for proved aneurysms 
conservatively managed after subarachnoid 
hemorrhage. However, since aneurysms pro- 
duce about per cent subarachnoid hemor- 
rhage defined for Walton’s series (fig. 2), 
and since the mortality after bleeding from 
aneurysm derived from the data 
sock and Walsh and Bjorkesten and Troupp 
would seem correspond that shown 
Walton’s series, figure represents the best 
mortality available for the study 
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aneurysms alone. probable, however, 
Walton’s series shows higher early 
mortality (and therefore lower mortality 
from recurrent bleeding) due the inelu- 
hematoma. Also, mentioned above, num- 
ber Walton’s patients had not been ob- 
served for full years after hemorrhage. 
this respect, the mortality figures derived 
from Walton’s report would seem present 
the most picture late mortality 
from recurrent subarachnoid hemorrhage due 
ruptured aneurysm. have adopted 
Walton’s data for comparison with the re- 
sults operations for aneurysm the opinion 
that represents the most critical (if not 
the most accurate) standard available for 
such comparison. 

patient lives through successive days 
after the first subarachnoid hemorrhage, 
increasing proportion the statistical mor- 
tality survived, and the mortality yet 
faced decreases. curve simple death rate 
(fig. does not give true picture chang- 
ing prognosis, since the mortality yet 
faced any given time after the ictus must 
absorbed steadily shrinking popu- 
lation. Walton’s patients alive week after 
the original hemorrhage had already lived 
through per cent population loss, and 
according figure per cent the entire 
population remained die between week 
and years. But this per cent toll now fell 
upon population reduced per cent 
the original, giving mortality expectancy 
per cent for survivors this point. Simi- 
lar figures can from 
figure for patients seen any given day 
after the bleeding episode, and the prognostic 
curve formed these points shown 
figure 

For comparison with prognosis conserva- 
tive management (fig. there are, unfortu- 
nately, only few surgical reports which 
the operative mortality can 
determined for each interval from time 
hemorrhage time surgery. definite 
trend the surgical results nevertheless 
quite evident. Botterell al.*° reported 
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consecutive cases ruptured aneurysm oper- 
ated upon under hypothermia. Surgery was 
carried out within week after the last 
episode bleeding, and these patients 
died (36 per cent). the other patients, 
were operated upon days after bleed- 
ing, and thereafter, with deaths. 
the series reported Norlen and Olive- 
patients were operated upon within 
weeks bleeding, and died. pa- 
tients operated upon weeks longer after 
the last hemorrhage, only per cent) died. 
group patients not operated upon there 
per cent chance fatality within years, 
even weeks after the bleeding episode. All 
surgical procedures not protect equally well 
against the possibility recurrent hemor- 
rhage, and adequate studies the late results 
aneurysmal surgery are lacking. 
probable, nevertheless, that obliteration the 
aneurysms reported above results 
the patient survives the immediate 
postoperative period. 

seen that this writing very early 
surgery carries mortality that may higher 
than that for the natural history the dis- 
ease. This due the frequent presence 
cerebral edema, and severe neu- 
defect many the patients under- 
going surgery this time. After week 
have passed, vasospasm and cerebral edema 
have subsided the patients with severe 
brain damage are dead. However, this 
natural selection allowed operate until 
time when surgery completely safe, the 
fundamental purposes surgery are de- 
feated. surgical intervention prevent 
the large morbidity and mortality 
currence bleeding the second and third 
weeks (fig. 3), must performed before 
this time. 

There good evidence that the condition 
the patient rather than specific waiting 
period after bleeding should indicate the opti- 
mum time for intervention. Botterell 
noted that poor-risk patients, operated 
upon hours days after bleeding, died, 
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Four good-risk patients were 
operated upon hours days after bleed- 
ing: made ‘‘excellent’’ recoveries and was 
classified ‘‘fair result.’’ the series 
and there were 124 pa- 
tients subjected operation interval 
less than weeks from the last hemorrhage. 
Fifty-two patients were noted the time 
surgery comatose semicomatose and 
have ‘‘severe neurological Thirty- 
four these patients died (65 per cent). The 
remaining patients operated upon during 
the same interval had ‘‘partly completely 
recovered’’ from the effects the first hem- 
orrhage. this group per 
cent mortality. 

Thus the optimal time for early surgery 
indicated the patient’s first improvement 
stabilization following the hemorrhage. 
This response probably due 
reduction cerebral edema and vasospasm, 
which are also important determinants 
surgical mortality. have found criteria 
particularly helpful deciding upon time 
for surgery: the patient’s state conscious- 
ness and the degree intracranial 
pressure measured lumbar 
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sciousness, all patients are classified alert 
(A), blunted (B), comatose (C). Improve- 
ment stability category, coupled with 
falling stable cerebrospinal pressure, 
indicates the proper time for operation. Asa 
rule, surgery not performed this pressure 
greater than 220 mm. water; our 
experience high pressure bodes ill for 
surgical intervention. 

Once the patient has achieved the appropri- 
ate clinical state, surgery should undertak- 
directly. Delay can offer only further 
opportunity for recurrence hemorrhage, 
and patient’s good progress one day 
guarantee against fatal rebleeding 
the next. 

Aneurysmal hemorrhage quite frequently 
results intracerebral hematoma. 
aneurysm—an incidence per cent. 
signs indicate such process with progression, 
immediate operation must performed, re- 
gardless the above factors. 

Other considerations are also prime im- 
portance the whether management 
conservative surgical. and 
noted per cent mortality among 
hypertensive patients subjected surgery, 
while that for normotensive subjects was 
per cent. For patients over years age, 
the mortality with surgery was per cent; 
the younger patients, per cent died. 
Nearly identical differences mortality were 
found for conservatively managed patients 
the same Furthermore, there 
general agreement that both conservative and 
surgical prognosis will vary with the location 
and configuration the aneurysm, but good 
statistical evidence lacking the present 
time. 

The ideal operative procedure for aneurysm 
occlusion the aneurysmal neck suture 
clip, excluding the sac from the circulation 
without disturbance circulatory dynamics. 
Unfortunately, some aneurysms are found 
nodular outpouchings, with definite 
neck. Many are inaccessible direct attack. 
Nearly all are tense and friable, and respond 
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manipulation with massive 
hemorrhage. variety procedures has been 
proposed and attempted large number 
aneurysms varying widely and 
size. Clipping and ligation the aneurysm 
neck, trapping procedures the 
feeding vessel both sides the lesion), 
muscle packing and about the aneurysm, 
and cervical carotid are the most 
frequently prefer intra- 
cranial approach whenever possible, since 
our opinion carotid ligation not certain 
over, the sacrifice one carotid artery 
younger patient would mean dire circulatory 
embarrassment thrombosis the second 
carotid artery should occur later date, 
and has become increasingly evident that 
cerebrovascular accident older patients. 
some cases carotid ligation may quite defi- 
nitely preferable, and some situations 
may the only procedure possible. One 
(H.T.B.) has recently performed such 
ligation upon 53-year-old woman who de- 
veloped dysphasia and hemiparesis following 
hemorrhage from aneurysm located the 
terminal branching the middle cerebral ar- 
tery. was considered that direct surgical 
approach this situation might increase the 
permanent hemiparesis. 


ANGIOGRAPHY 

can seen from the foregoing discus- 
sion that early angiography absolute 
necessity. Unless the exact size, shape, loca- 
tion, and nature the offending lesion de- 
termined, rational plan management can 
formulated. The collateral 
circulation, abnormalities cerebral blood 
supply, and multiplicity lesions must also 
carefully considered before proper therapy 
can instituted. Carotid injection should 
done bilaterally whenever possible. Only 
small proportion aneurysms and anoma- 
lies are found the vertebral-basilar portion 
the Willis, and these are usually 
not surgery. Because this low 
yield and the difficulty performing verte- 


bral angiography, believe that this pro- 
cedure should done only special 

When bilateral carotid angiography fails 
show lesion, prognosis relatively good 
and surgical intervention usually precluded. 
None these patients suffered recurrence 
bleeding during the subsequent years. 
similar group patients was observed 
Bjorkesten and for average 
years. There were only fatal recurrences 
per cent). Angiography will miss cer- 
tain proportion (possibly per cent) 
especially performed soon 
after hemorrhage. some cases the presence 
the surrounding vasculature, and later repe- 
tition the study will demonstrate the lesion. 
Thrombosis within the aneurysm, developing 
after bleeding episode, may prevent filling. 
The negative arteriogram this circumstance 
still correctly indicates medical management 
and relatively good prognosis. 

The performance cerebral angiography 
not without its risk. With every large series 
permanent hemiparesis, con- 
vulsions, internal carotid thrombosis, cervical 
trauma, and sensitivity the injected con- 
trast medium are reported. More rarely, 
death However, with the 
surgery aneurysm, angiographic technic 
steadily improving and these unfortunate 
complications are seen decreasing number. 
formed this hospital there have been only 
major complication and deaths. When 
the tremendous mortality from undiagnosed 
and untreated subarachnoid hemorrhage 
the offing, carotid angiography seems well 
worth the risk. 


THE Patient Has 
RECENTLY BLED 


the comatose patient there substi- 
tute for patent airway and adequate oxyge- 
nation, careful fluid balance, and prevention 
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urinary sepsis. 


observations 
vital signs and state consciousness should 
recorded. The conscious patient should 
kept bed rest, and possible sources exer- 
tion should eliminated. 

The recent development hypothermia 
may prove great value the nonoperative 


management these patients. With body 
temperature lowered C., the basal met- 
rate human beings reduced 
mental dogs, Lougheed and found 
cerebral metabolic rate between 
and per cent normal when body 
temperature was lowered C., with 
pathologic changes the brain 
months later. This reduction cerebral 
metabolic rate will markedly lessen the dam- 
aging effects local ischemia, created 
Hypothermia thus valuable combating 
the ischemic effects vasospasm 
appears reduce cerebral edema. The use 
prolonged hypothermia the conservative 
treatment acute bleeding has not yet been 
reported statistically significant number 
cases; its ultimate place conservative 
management yet determined. Hypo- 
thermia particular value the surgery 
aneurysms, when carotid vertebral blood 
flow must facilitate the opera- 
29, 34 

Hypotensive agents have been used re- 
duce the danger both con- 
servative and surgical management. think 
that the use these agents 
local vasospasm accentuated severe 
drop blood pressure, and infarction 
more likely occur those areas affected 
vasospasm when hypotensive drugs are ad- 
ministered. The combination hypotension 
and hypothermia would seem ideal from 
this point view; unfortunately this com- 
bination apparently conducive cardiac 
arrhythmias, particularly 
The future holds promise greater 
use for these agents their properties be- 
come better understood. 
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SUMMARY AND CONCLUSIONS 


carefully but aggressively. etiology 
not established and appropriately attacked, 
more than half the patients afflicted will 
dead, and only well, within years 
from the ictus. 

Nearly all subarachnoid hemorrhage results 
from basie conditions: intracranial 
aneurysm, angiomatous malformation, hyper- 
cerebral hemorrhage, 
and intracerebral hematoma. 
surgical approach selected cases 
may considerably lower the mortality each 
these 

Because the diagnostic, prognostic, and 
significance subarachnoid blood, 
lumbar puncture should performed all 
cases where intracranial vascular accident 
suspected. blood found lumbar pune- 
ture, bilateral angiography should 
performed soon possible, except those 
hemorrhage can clearly established 
clinical grounds. 

Evacuation rapidly expanding intra- 
cerebral hematoma simple, often life- 
saving procedure. 

When hypertensive hemorrhage excluded, 
the most common single cause spontaneous 
subarachnoid intracranial 
aneurysm. the maximum number pa- 
tients with aneurysm saved from 
fatal recurrent hemorrhage, definitive surgery 
must performed the earliest relatively 
safe time after the first hemorrhage. This 
time found coincide with the patient’s 
earliest clinical improvement 
tion. Immediate advantage should taken 
this improved state, since recurrence 
hemorrhage may follow any time. There 
substitute for judgment and ex- 
perience choosing the proper course 
action for each patient. 

With continued experience and 
thermia and hypotension, probable that 
even greater saving patients will soon 
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realized surgery the earlier period 
after bleeding. 


INTERLINGUA 


Spontanee hemorrhagias intracranial suba- 
rachnoide representa situation urgentia 
que debe esser attaccate caute- sed agressive- 
mente. Sie etiologia specific non identi- 
ficate attaccate per medios appropriate, plus 
que medietate del patientes assi affligite 
esser morte solmente inter esser ben 
fin annos post icto. 

Quasi omne hemorrhagias subarachnoide re- 
sulta conditiones fundamental: (1) 
Aneurysmo (2) malformation 
angiomatose, (3) hemerrhagia cerebral hy- 
pertensive-arteriosclerotic, (4) 
hematoma intracerebral. tactica 
seligite casos forsan capace 
reducer mortalitate maniera considera- 
bile cata del mentionate categorias. 

causa del signification diagnostic, prog- 
nostic, therapeutic sanguine subarach- 
noide, punctura lumbar debe esser effectu- 
ate omne casos que existe suspicion 
punctura lumbar revela presentia san- 
guine, angiographia bilateral debe 
esser effectuate plus 
sibile, excepte casos que diagnose 
hemorrhagia hypertensive pote esser establite 
elarmente super base datos clinic. 

evacuation hematoma intracerebral 
expansion rapide simple manovra que 
suecede frequentemente salvar vita del 
patiente. 

Post que possibilitate hemorrhagia 
hypertensive excludite, plus commun 
causa individual spontanee hemorrhagias 
subarachnoide aneurysmos intracranial. 
vole salvar plus grande numero possibile 
patientes con aneurysma effectos mor- 
tal hemorrhagias recurrente, definitive 
intervention chirurgic debe esser effectuate 
prime momento post hemorrhagia initial 
ubi illo possible con libertate relative 
hasardos. essite constatate que iste mo- 
mento con tempore del prime 
melioration stabilisation clinic patiente. 


opportunitate tal melioration debe 
esser utilisate immediatemente, proque 
recurrentia del hemorrhagia pote sequer non 
importa qual tempore. Nihil equivale judicio- 
sitate experientia selection del melior 
curso action pro patiente individual. 
Con continuation del experientia clinic 
rapide progresso additional technicas 
applicabile—per exemplo hypothermia hy- 
probabile que procentage 
ancora plus alte patientes tosto poter 
promptemente post sanguination. 
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Oral Treatment Subacute 


New England 


endocarditis who 


were treated with least 4-week course large doses penicillin (2,000,000 
units every hours mouth) and streptomycin dihydrostreptomyein parenterally 


are presented. 


and bacteriologie cures were observed all patients with 
signs relapse during follow-up periods ranging from months. 


patients 


the serum penicillin levels were maintained above 1.6 units per ml. throughout the 


interval between doses. 


Penicillin serum levels, however, were consistently 


lower and less uniform than those obtained other patients receiving equal 
aqueous penicillin but were higher than those obtained with equal 


doses penicillin orally. 
was taken after meals. 


Higher penicillin levels were found when the penicillin 
Simultaneous administration aluminum hydroxide gel was 
found depress the subsequent penicillin levels. 
vomiting sufficient severity interfere with therapy. 
adequate until probenecid was administered 


Two patients developed nausea and 
One patient failed obtain 
Beeause 


the absorption penicillin taken orally not predictable nor uniform enough 
assure adequate penicillinemia this disease, the authors that parenteral 
administration penicillin still remains the preferred treatment for the majority 
patients with subacute bacterial endocarditis. 
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ATHEROSCLEROSIS portant atherogenesis. The authors used 1.0 


Asang, E., and Mittelmeier, H.: Systemis En- Gm. nicotinie acid orally times daily 
dangiitis Obliterans. (Also Contribution attempt lower elevated cholesterol 
the Pathogenesis Arteriosclerosis.) Arch. Three groups patients were studied 
Kreislaufforsch 26: 143 (June), 1957. group. The most commonly observed 
and study side reactions with the use acid were 

with endangiitis obliterans shows that affects marked flushing and pruritus, which disappeared, 
many regions the same time; the frequency however, after the first few days treatment. 
involvement descending order the dosage used, nicotinie acid consistently 
heart, aorta, kidneys, legs, spleen, intestines, lowered the serum cholesterol values, 
liver, brain, stomach, pancreas, and seemed proportionate the initial 
culatory disturbances the intestines, especially levels the blood cholesterol. acid 
after operations, are among the major said operate normalizing, regulating, 
death; per cent the patients were men, who agent for cholesterol, probably 
may show the disease early the third decade, through cells 
while women not show until the fifth liver. The authors suggest possible modes 
life. the distribution similar that action: effect the reticuloendothelial 
thromboangiitis and atherosclerosis, all these ab- system the liver which there 
normalities are have common phagocytosis the cholesterol speed- 
origin—an initial permeability the ing metabolie processes these and 
cumulation the intima. When this neutral fats much lipotropes are supposed 
panied marked inflammatory the liver. The authors even invoke the 
the resulting marked stenosis rapid death, lipid action heparin assuming that 
that inflammatory changes are found acid may the metabolism 
dominate autopsy. When proliferation slight, the mast cells and thereby the output 
stenosis insignificant and absorption the heparin. 

protein exudate incomplete, leading 

searring and lipophanerosis, and finally athero- 

matosis. Kaplan, A., Jacques, S., and Gant, M.; Effect 

LEPESCHKIN Long-Lasting Epinephrine Serum Lipid 
Levels. Am. Physiol. 191: 1957. 

O., Demay, M., and Kotlowski, K.: The injection long-lasting epinephrine into 
Cholesteremia and Nicotinic Acid. Arch. Int. dogs was followed hour rise the 
Med. 100: 797 (Nov.), 1957. serum that was 
High blood levels cholesterol may im- sustained for hours. The concentrations 
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serum lipid phosphorus and cholesterol, however, 
were not perceptibly altered for the first hours 
after the injection, but were consistently elevated 
the 24-hour period. Single hydro- 
cortisone, cortisone acetate ACTH did not 
raise the serum concentration lipid phosphorus 
the 24-hour period after their 
injection. The triglyceride did not rise 
significantly after cortisone ACTH but did 
some dogs receiving hydrocortisone. 


Gore, I., and Tejada, C.: The Quantitative Ap- 
praisal Atherosclerosis. Am. Path. 33: 
875 (Sept.-Oct.), 1957. 

This article deals with system devised 
the authors for grading plaques 
bring some order into evaluation ex- 
aminations these lesions. The authors divide 
atherosclerotic lesions into types order 
their The first consists 
lipid streaks, spots and patches the aorta; 
faced fibrous plaques variable lipid content; 
the third consists plaques 
with hemorrhage, and the fourth 
plaques. These types lesions may 
evaluated from examination the surface 
area involved and weighted 
physiologie processes growth and degeneration 
have semi-logarithmie relation. Utilizing this, 
the authors devised index for 
lesions. They think that such 
standardizations were brought into 
examination there would better un- 
derstanding from one author another. This 
information would beneficial over-all 
study atherosclerosis. 


HARVEY 


Tejada, C., and Gore, I.: Comparison Ather- 
osclerosis Guatemala City and New Orleans. 
Am. Path. 33: 887 (Sept.-Oct.), 1957. 
These authors, using previously deseribed 

index for evaluating atherosclerotic lesions 

aortas, present comparison lesions 
between populations; the Guatemala and 
the other New Orleans. The aortas from 

616 unselected postmortem examinations done 

the Charity Hospital New Orleans and 320 

unselected postmortem examinations done the 

General Hospital Guatemala City were studied. 

The examinations were performed without prior 

knowledge age, sex, race, cause death. The 

lesions were classified 
the index previously described. both groups the 
atherosclerotic index shows progressive rise with 
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age. Under the age there was significant 
difference between the groups, but after the age 
the severity atherosclerosis increased much 
more rapidly the New Orleans than did the 
Guatemalan material. The authors submitted 
these differences the index 
statistical evaluation and the difference appeared 
significant. Although the severity the 
disease the material from the different 
populations was definitely related age, there 
was striking addition age 
between the sets lesions. The Guatemal- 
ans with low incomes from whom the aortas were 
obtained have lower levels blood cholesterol 
than Guatemalans with higher than 
United States. the material the study 
the Guatemalan aortas from 
dividuals the group, presumed 
that these individuals also had low levels 
blood cholesterol, and that this perhaps 
the striking further study being 
made identify possible environmental factors 
responsible for these differences. 


HARVEY 


Duff, L., McMillan, C., and Ritchie, C.: 
The Morphology Early Atherosclerotic 
Lesions the Aorta Demonstrated the 
Surface Technique Rabbits Fed Cholesterol. 
Together with Description the Anatomy 
the Intima the Rabbit’s Aorta and the 
“Spontaneous” Lesions which Occur It. 
Am. Path. 33: 845 1957. 

The usual way sectioning and staining the 
aortas rabbits fed cholesterol demonstrates 
foeal lesions that consist minute 
large fat-filled cells immediately under the en- 
dothelium. With methods 
tioning the earliest lesions are not demonstrated, 
and for this reason the authors have developed 
technic surface examination the whole 
aortic intima mounted intact. Rabbits were fed 
diet, diet rich cholesterol; the 
rabbits were sacrificed appropriate times and 
the aortas mounted that the surface 
the mounting the aorta dem- 
onstrate the intact intima presented. The 
anatomy the normal endothelium, the intima, 
and the internal membrane well described. 

There are focal lesions that appear untreated 
rabbits. These always appear focal and 
acute inflammatory response the 
intima and media, with exudation polymor- 
phonuclear leukocytes. There may medial 
monocytoid type packed densely together form- 
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ing bulge into the aortic lumen. These cells 
not contain stainable fat. animals fed 
lesterol the earliest atherosclerotic lesions were 
found hours prior sacrifice. There was 
very poor correlation between the duration 
cholesterol feeding and the type lesion pro- 
duced. Again the lesions demon- 
strated were always focal. the very early 
lesions the only abnormality was the presence 
the intima droplets fat stained with Sudan 
IV. Oceasionally small lesions different 
type were seen. Collections monocytoid cells 
containing fat droplets that lay immediately 
under the intact endothelium were seen rarely. 
the cholesterol-fed rabbits the number 
fed rabbit there sometims were increased num- 
bers other cells the luminal surface the 
endothelium. Most these focal lesions 
curred zones which the intima was normal- 
thick, such the and the arterial 
mounds. illustrations are given with 
this article. 
HARVEY 


Wheeler, Genetic Aspects Atheroscle- 

rosis. Am. Med. 23: 653 1957. 

The clinical features and mechanism in- 
xanthomatosis 
were studied families. families where 
parent had xanthomosis, 
per cent the children had hypercholester- 
olemia. contrast, was present only 
children from families where neither parent 
had the disorder. The observed familial pre- 
valence was found fit the pattern simple 
Mendelian dominance. There was evidence 
that the disorder was sex limited that its 
prevalence was associated with birth order 
any racial predilection. The appearance 
xanthoma and coronary heart disease depend- 
ent upon time and the severity the lipid 
abnormalities. 

KURLAND 


Waters, L.: Studies the Pathogenesis 
Vascular Disease. The Effect Fatty Meal 
the Course Acute Inflammatory Lesions 
the Coronary Arteries and Aortas Dogs. 
Yale Biol. Med. 30: 101 (Nov.), 1957. 
The author has reported previous observations 

that acute lesions can produced the coro- 

nary arteries dogs the use epinephrine 
and other substances, and that these lesions can 
modified the intravenous injection lipids. 

The present series experiments were designed 

test the effect single high-fat meal 
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the development such lesions. During the 
alimentary hyperlipemia produced standard 
high-fat meal, repeated injections epinephrine 
were given maintain arterial pressures above 
200 mm. for minutes. lesions 
lipid deposits occurred the coronary arteries 
aortas dogs result the high-fat meal 
alone. The lesions, developing dogs receiving 
epinephrine alone, consisted hemorrhage, 
edema, necrosis, and acute inflammation the 
media, with lipid deposits. However dogs 
made hypertensive after high-fat meal massive 
lipid deposits were found the lesions which 
were not located differently than the dogs 
receiving epinephrine alone. The accumulation 
lipids began within minutes. This lipid did 
not exhibit foam-cellular 
nor was located subendothelially athero- 
man. The lesions resembled more 
the medial changes arteriolo-necrosis and 
arteriolosclerosis. The lipid remained extracel- 
lular, chiefly droplet form, and disappeared 
progressively weeks. When heparin 
was given clear the animals lactescant plasmas 
prior inducing vascular injury, lipid deposits 
the lesions were prevented. However, heparin 
given after inducing vascular injury did not 
prevent modify the lipid accumulations. Pre- 
sumably the lipid particles the vessels did not 
possess the characteristics chylomicrons, 
the clearing factor the plasma did not reach 
them. 
ENSELBERG 


Pick, R., Stamler, J., and Katz, N.: Effects 
Hypothyroidism Estrogen-Induced In- 
hibition Coronary Atherogenesis Choles- 
terol-Fed Cockerels. Research 
510 (Sept.), 1957. 

Hypothyroidism induced thiouracil, thy- 
roidectomy, thyroidectomy plus administration 
counteracted the ability estrogens 
prevent coronary atherosclerosis cholesterol- 
fed chicks. This finding suggests that euthy- 
roid state essential for estrogen anti- 
atherogenesis. Although the mechanisms this 
effect remain the results strongly re- 
vascular architecture. 

AVIADO 


BLOOD COAGULATION AND 
THROMBOEMBOLISM 
Haydon, G.B.: Electron Microscopic Observa- 
tions Blood Platelets and Fibrin Forma- 
tion. Arch. Path. 64: 393 (Oct.), 1957. 
rapid method for the examination blood 


1140 


platelets electron microscopy 
and selected electron from series 
blood samples are presented and 
The progressive enlargement 
with increased clumping and disintegration ob- 
served the author were interpreted 
sistent with the concept platelet 
before clot formation. The platelets 
tions from the blood with pan- 
the platelets all other preparations. 
MAXWELL 


Mayer, A., and Connell, F.: Control 
Ethyl Biscoumacetate (Tromexan) Therapy 
Standardized Clotting Time Whole Blood. 
Canad. 77: 930 (Nov. 15), 1957. 
Tromexan was administered 

having mainly acute disease for total 
930 treatment days. The therapy 
satisfactory intensity, judged finding the 
minute range, per cent treatment days 
patients receiving split dose (averaging 700 
mg. per day) and per cent treatment 
mg. per day). This 
partly the use the former group larger 
doses during the days usually required 
initiate therapy. episode was 
noted during treatment and only minor hemor- 
rhages were seen. was that Trom- 
therapy with better guided the SCT 
rather than the more 
thrombin determination. 


Probstein, G., Joshi, A., and Blumenthal, 
T.: Atheromatous Embolization. Etiolo- 
Acute Pancreatitis. Arch. Surg. 75: 
566 1957. 

This report deals with patients showing 
atheromatous embolization from the 
the pancreatic arteries, whom there was 
associated pancreatitis. The authors feel 
that acute pancreatitis severity varying from 
mild acute interstitial inflammation extensive 
parenchymatous and fat necrosis may the re- 
sult obstructive vascular disease the ab- 
sence any the other etiologic agents 
which this disease usually attributed. Further, 
believed that the intensity the paren- 
chymatous reaction may related the number 
pancreatic vessels involved the embolic 
process. These observations are 
regard the role factors the 
genesis acute pancreatitis. This report serves 
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point certain considerations the differ- 
ential diagnosis elderly patients presenting 
process. particular importance the differ- 
entiation between and 
acute for surgery might indicated 
the former and the latter 
disorder. The increasing recognition 
titis frequent patients with 
cardiovascular disease points the necessity 
investigating, routinely, for possible 
elderly persons. 


Olwin, H., and Koppel, L.: Practical Aspects 
Int. Med. 100: 842 (Nov.), 1957. 
Prothrombin depressants are usually used for 

long-term anticoagulant therapy, the use 

variables the use thromboplastins 
which may contain factors and thereby 
adding the test system some the very 
factors which are being assayed), the measure- 
ment the prothrombin time used control 
drug dosage. The most widely used substances 
are coumarin derivatives indandiones, which 
act essentially similar ways but vary the 
rapidity the induction and 
among which are poor function, 
general nutritional state, diet, administration 
other drugs, patient 
dividual and the experience 
clinician with the particular anticoagulant. The 
interval between prothrombin tests will depend 
upon the stage therapy, the stability the 
patient’s prothrombin level, and some extent 
the particular drug used. Generally, the 
start therapy, prothrombin tests are obtained 
daily, and the prothrombin time becomes 
reasonably stabilized within the range 
longer intervals may elapse between 
time, however, should this 
weeks. The effeets the anticoagulant drugs 
may require neutralization due hemorrhage, 
trauma, required surgery. Merely withdrawal 
the drug may suffice frequently. needed, 
however, vitamin may used; this may 
particularly necessary with the longer acting 
anticoagulants, depending upon the amount 
bleeding urgency the situation. The authors 
suggest that decontrol anticoagulant 
gradual order prevent thrombosis, 
has been reported others with sudden with- 
drawal the drug. When anticipated that 
anticoagulation effect may subsequently 
required, supplementary intravenous heparin ad- 
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ministration may used during the period when 
the prothrombin depressants are being neutraliz- 
discontinued. Such instance may oceur 
when patients with atrial fibrillation and 
previous history embolism require surgery. 
these situations the operative 
quired carried out safely prothrombin 
level about per cent; heparin, however, 
should used until hours prior surgery. 
restarted along with the prothrombin 
depressant hours after surgery and continued 
until the prothrombin time again the ther- 
range. 
KRAUSE 


CONGENITAL ANOMALIES 


Mahaim, C., and van Nieuwenhuizen, C.: 
The Diagnosis Ebstein’s Disease. Five New 
Observations. Arch. mal. coeur 50: 465 (May), 
1957. 

the first patients the typical findings 
and very large heart, with decreased 
pulmonary blood content the presence 
plete incomplete right 
without signs right ven- 
tricular hypertrophy, were observed. 
patients the even showed very low 
atrophy part the right ventricular wall. 
This enabled differentiation from pulmonary 
stenosis, where pulmonary blood flow also re- 
duced but the right ventricular hypertrophy 
pattern always present, and from atrial septal 
defect, where the hypertrophy pattern absent 
but the pulmonary blood flow always 
the last patients was very slight 
and the configuration almost normal; 
however, the typical localization pulsation 
the pulmonary infundibulum 
these patients, the diagnosis was 
the registration types right ventricular 
pressure curves during catheterization 
high-pressure type corresponding the small 
right ventricular cavity and low-pressure type 
corresponding the area under the rudimen- 
tary tricuspid valve leaflets). One these 
patients showed Wolff-Parkinson-White syn- 
drome with type configuration. This 
was found patients from the literature. 
Three patients showed gallop rhythm over the 
right ventricle while disclosed 
the shadow the right ventricle 
corresponding the displaced tricuspid valve. 
Angiocardiography better tolerated than ear- 
diae which causes marked tachy- 
cardia and sometimes death. 
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Pappas, G., Mason, D., and Denton, C.: Mar- 


fan’s Syndrome. Report Three Patients 

with Aneurysm the Aorta. Am. Med. 

23: 426 (Sept.), 1957. 

Three patients with Marfan’s syndrome are 
presented with the autopsy 
findings Generalized aneurysmal dilatation 
the aorta with insufficiency was present 
all patients. The pathologie lesion 
the aorta was mucinous degeneration 
the media. Autopsy showed tear the wall 
the aorta without dissection patient; 
second died during surgical attempt repair 
the insufficiency; the third still alive 
presumably having survived dissecting aneu- 
rysm. 

KURLAND 


Kuhn, Lasser, P., and Gordon, J.: 
Hemodynamics Patent Ductus Arteriosus: 
Analysis Equisensitive Simultaneous Pres- 
sure Recording during Surgery. Appl. 
Physiol. 11: 161 (Sept.), 1957. 

Although there have been previous studies 
and pulmonary artery pressures patent 
ductus arteriosus, the use single base line 
and identical sensitivities the 
systems has not been employed previously for 
this purpose. The herein described 
useful adjunct the surgeon not only gage 
the extent the change produced surgery 
but also help determine whether not ad- 
ditional lesion with the ductus. 
tion murmur that cannot explained the 
existing pressure differential across the 
should raise the strong suspicion additional 
lesion, the presence which may 
some cases failure the pulmonary artery 
and pressures alter with temporary 
obliteration the ductus. Should surgery 
attempted reversed ductus, simul- 
taneous equisensitive pressure recording ought 
serve useful monitoring device determine 
the changes produced temporary, gradual ob- 
literation the ductus and thus aid the decision 
whether not the ductus should perma- 


nently obliterated. 
AVIADO 


Agustsson, H., DuShane, W., and Swan, 
C.: Ventricular Septal Defect Infancy 
and Childhood. Clinical and Physiologic Study 
Cases. Pediatrics 20: 848 (Nov.), 1957. 
This summary the and physio- 

logie findings cardiae in- 

fants and children with ventricular septal de- 

fects. These children varied age from 

months years. Eleven patients were female 
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and were male. Thirteen came operation. 
The usual physical examination 
laboratory studies were done, including 
x-rays the chest, and 
detailed pattern given the interpretation 
the electrocardiograms, and these are 
fied the authors’ own system and 
analyzed with their defined terms 
diastolic, and “overloading” 
the ventricles. Extensive data are given from 
the results the and the 
dye-dilution studies performed catheterization. 
The dye-dilution curves performed 
anesthetized subjects were breathing room air, 
100 per cent oxygen, showed distinct patterns, 
which could reliably indicate the direction 
flow. these patients significant eleva- 
tion pulmonary arterial pressure was found. 
All exhibited left-to-right shunt, but addi- 
tion significant right-to-left shunts were also en- 
countered all the patients. The hemody- 
status the patient may difficult 
evaluate when cardiac catheterization carried 
out under anesthesia, because its effect 
ventilation. For this reason the dye-dilution 
studies evaluate the shunts are mandatory 
when the catheterization performed 
under anesthesia. 


HARVEY 


Scebat, L., Kremer, R., Voridis, E., and Clinck- 
spoor, W.: The Effects Effort upon Circula- 
tory Hemodynamics Congenital Malforma- 
tions with Exclusive Predominant Left 
Right Shunt. cardiol. 12: 453 (Fase. 5), 
1957. 

with ventricular septal defect and with 
patent ductus arteriosus, exercise 
produced the following changes: 
constantly increase the pulmonary arterial 
pressure and the cardiae index well 
decrease the ratio pulmonary/peripheral flow; 
usually decrease the left-to-right shunt with 
reversal the shunt eases atrial septal 
defect; considerable decrease the peripheral 
arterial resistance well the ratio periph- 
eral/pulmonary arterial resistance. The authors 
attribute the variations the direction shunts 
following exercise the alterations resistances 
the cireulations, rather than changes 
the pressure gradient -between the communicat- 
ing chambers. 


Pick 


Culbertson, W., Eckstein, W., Kirkendall, 
M., and Bedell, N.: General Hemody- 
namics and Splanchnic Circulation Patients 
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with Coarctation the Aorta. Clin. Invest. 

36: 1537 (Nov.), 1957. 

There conflicting evidence regarding the 
patterns patients with 
tion the aorta. These authors studied the bra- 
chial and femoral arterial pressure, minute vol- 
ume output, and portal cireula- 
tion patients with coaretation. The data 
indicate that the pattern coare- 
tation sharp contrast that observed 
essential renal hypertension. There was 
increased resistance blood flow out the 
proximal aorta through the kidney the 
bed patients not myo- 
Data indicate that periph- 
eral resistance grossly unequal its distri- 
bution and resistance may decreased normal 
both above and below the 
constriction the same patient. This suggests 
that regulatory mechanisms rather than 
generalized vasoconstrictor influence are respon- 
sible for the distribution peripheral resistance. 
Heart failure patients suggests possible 
explanation for some the pre- 
viously published reports isolated hemody- 
features The findings sup- 
port suggestion that the hypertension above the 
stricture related the degree narrowing, 
chamber, and increased stroke volume 
the left ventricle. There strong evidence against 
renal mechanism the genesis the 
hypertension the upper compartment seen 
this disease. 

WAIFE 


CONGESTIVE HEART FAILURE 

Lindsey, W., Banahan, F., Cannon, H., 

and Guyton, C.: Pulmonary Blood Volume 

the Dog and Its Changes Acute Heart Fail- 

ure. Am. Physiol. 190: (July), 1957. 

Normal dogs were observed have 
nary-left heart blood volume per cent total 
blood volume. acute right heart failure secon- 
dary pulmonary artery constriction the pulmo- 
nary-left heart blood volume 
per cent below values control animals. Acute 
left heart failure attendant constriction the 
ascending aorta produced inerease per 
cent above values established normal control 
dogs. 


OpPENHEIMER 


Paul, Vawter, F., Schweitzer, W., and 
Hass, M.: Pathological Changes Conges- 
tive Heart Failure. Review Findings 
Fifty Cases. Arch. Path. 64: 363, (Oct.), 1957. 

group patients with congestive heart 
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viewed with correlation and patho- 
features. The latter were given chief em- 
phasis this deseription, and the range gross 
and tissue changes were analyzed 
frequency and intensity pathologie changes 
encountered. MAXWELL 


Bourne, G.: Study Cardiac Prognosis. Brit. 

851 (Oct. 12), 1957. 

Not every classified serious disease 
has poor prognosis. The author cites individual 
cases prove this point, rather than statis- 
tical guide. This done alert the 
analyze each situation relation the state 
the and the determination 
deterioration improvement the time the 
initial examination and subsequent evaluation. 
This thesis founded upon the that prog- 
nosis depends large extent upon the ability 
the heart maintain pumping The 
normal heart does this rest and inerease 
its efficiency concomitant with the demands 
the daily activities. important, however, 
aware the possibility that previously 
diseased heart, now compensated, often re- 
spond similar fashion for undetermined 
period time. 


CORONARY ARTERY DISEASE 


Lew, A.: Some Implications Mortality 
Statistics Relating Coronary Artery Disease. 
Chron. Dis. 192 (Sept.), 1957. 

The author has studied mortality 
and other data dealing with the trend death 
rates from coronary artery disease. Variations 
mortality from this disease sex, race, 
marital status, region, 
status and other are was 
trend mortality from coronary disease. The 
best that done from available mortality 
records make judicious estimates and note 
where gross biases probably exist. The data 
analyzed furnish evidence that number fac- 
tors are implicated the increased death rate 
from coronary disease among white males. 


MAXWELL 


Forssell, J., and Brunila, T.: Cardiac Infarction 
and Pregnancy. Acta med. seandinav. 157: 387 
(June), 1957. 

Cardiae infaretion during pregnancy ex- 
tremely rare. reviewing the available litera- 
ture this subject, the authors were able 
find only this number they have 
added patients their own that are reported 
detail along with study all patients. 
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All patients, have been over years 
age and most have been multiparae. 
vious history hypertension, usually 
panied angina pectoris, was present all 
but the patients whom sufficient data 
were available. infarction 
anywhere between the and eighth months 
all where the patient 
was least months pregnant and the fetus 
viable, the mother survived parturition despite 
the infaretion. There were maternal and 
fetal deaths. the basis this study, the 
authors are the opinion that the 
infarction the mother does not 
necessarily constitute indication for interrupt- 


ing the pregnancy. BROTHERS 
ELECTROCARDIOGRAPHY, 
VECTORCARDIOGRAPHY, 


BALLISTOCARDIOGRAPHY, AND 
OTHER GRAPHIC TECHNICS 
Runge, M., Oates, R., Herrmann, P., and 
Hejtmancik, R.: Extremely Rapid Arrhyth- 
mias and Regular Tachycardias Parozysms 
Patients with and without Accelerated A-V 
Conduction. Am. Se. 234: 170 (Aug.), 

1957. 

Premature activation part the ven- 
tricular musele conduction the 
excitatory impulse from the atria produces 
pattern 
short P-R interval, upstroke and 
broadened QRS complex. This condition prone 
produce atrial and atrial fibrilla- 
tion. The development paroxysmal atrial dis- 
orders may produce bizarre tracings with high 
ventricular rates simulating ventricular tachy- 
The diagnostie set forth dis- 
tinguish the more benign arrhythmias are the 
presence wave every complex and the 
finding short runs fibril- 
lation with narrow QRS complexes between the 
runs complexes. Treatment 
this with procaine amide 0.25 
1.0 Gm. doses given slowly intravenously with 
electrocardiographie monitoring has been 
tive the abnormal rhythm. Quini- 
dine may used fails. empha- 
sized that paroxysmal disorders, regular ir- 
regular, with rates above 240 per minute are 
ated A-V conduction. SHUMAN 


Lissner, J.: Quantitative Electrokymography. 
Rontgenstr. 86: 211 (Feb.), 1957. 
The amplitude the ex- 

cursion function not only the extent 

the motion the vaseular margin but 
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also the brightness and the intensification 
the sereen. order eliminate the 
latter variables the author has devised method 
that makes feasible correlate 
the shape the quantitatively 
with the the margin. This 
known distance across the window the photo- 
cell during diastole. this fashion 
kymogram analogous the standardizing 
the normal, patients with 
ditis, and with mediastinal enlargement due 
causes. The author maintains that 
edge the extent pulsations the media- 
stinal structures which gained this method 
help differentiating from trans- 
mitted motions. 


SCHWEDEL 


Richman, L., Wolff, L., and Call, R.: The Sig- 
nificance Deflections the Right-Sided 
Precordial Leads: Autopsy Correlation. Am. 
Heart 54: 537 1957. 

The hearts patients whom the 
showed deflections any one 
the leads V,, were studied autopsy. 
The high incidence infaretion (87 
per cent) the whole series indicates that 
deflections right leads are im- 
portant sign but the 
absence septal lesions per cent the 
eases demonstrates that such are not 
necessarily diagnostie infaretion the inter- 
ventricular septum. 
were further divided into groups the basis 
the initial QRS deflections and V,. the 
V,, the pattern was not either 
ably represented complete left 
the pattern left bundle-branch 
block. the group with deflections and 
qR, qRs deflections V,, the 
anterior wall was found all but involve- 
ment the septum was not demonstrated histo- 
logieally over one third. the group with 
myocardial lesion was present all but case 
with extensive septal infarction. the group 
anterior wall lesion was present every 
and only was the septum normal. The 
observations made thus indicate that deflec- 
tions more the right-sided precordial 
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leads are strongly suggestive septal anterior 
wall rather than the 
septum itself, providing left bundle-branch block 
tends rule out left bundle-branch block 
and is, therefore, diagnostic, high degree 
infarction the septum. 
though there was positive correlation between 
the type and septal myo- 
septum appeared crucial the genesis 


faretion. SAGALL 


Luisada, A., and Liu, K.: Simple Methods 
for Recording Intracardiac Electrocardiograms 
and Phonocardiograms during Left Right 
Heart Catheterization. Am. Heart 54: 531 
1957. 

Two new technics are presented for use 
routine cardiae catheterization special 
studies. electrocardiography per- 
formed using column per cent saline 
solution with per cent heparin 
wire. With the limbs the subject connected 
with the usual electrodes and the wire 
exploring electrode (chest lead wire) connected 
with the stop-cock the strain gage, unipolar 
lead can recorded using Wil- 
ography done using column normal 
saline glucose solution within the catheter 
the sound waves. The output 
the strain gage differentiated, amplified, 
and filtered, and phonocardio- 
graph. Application these methods simple 
and used routinely animal human 
catheterization, both the right and left heart. 


SAGALL 


Sodi-Pallares, D., Brancato, W., Pileggi, F., 
Medrano, A., Bisteni, A., and Barbato, E.: 
The Ventricular Activation and the 
diographic Curve. Am. Heart 54: 498 (Oct.), 
1957. 

The authors point out with experimental data 
how the may give valuable in- 
formation the sequence ventricular activa- 
tion. The sequence ventricular activation may 
markedly predominant (isolated ventricular hy- 
pertrophy, bundle-branch block, ete.). the 
other hand, that information will 
achieve the magnitude the electrie forces 
are about the same for both ventricles 
ular hypertrophy). SAGALL 
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van Buchem, P.: The Electrocardiogram and 

Potassium Metabolism. Electrocardiographic 

Abnormalities Primary Aldosteronism and 

Familial Periodic Paralysis. Am. Med. 

23: 376 (Sept.), 1957. 

The abnormalities arising 
from disturbances potassium metabolism are 
illustrated comparing the changes 
primary aldosteronism with those familial 
paralysis. the former, when serum 
potassium was 1.7 2.8 per the 
showed changes low- 
ering the wave, rise the wave and ap- 
parent prolongation the interval. After 
subtotal adrenalectomy, serum potassium level 
returned normal, but the 
and acid-base and carbohydrate metabolism did 
not return normal for several weeks. Although 
paralysis when the serum potassium 
was very low, was observed when the serum 
potassium returned normal. The data suggest 
difference between myocardium and skeletal 
musele response potassium depletion. 
the other hand, during the attacks 
paralysis, the ease, the 
gram showed abnormalities 
hypopotassemia. 


Fletcher, E., and Brennan, F.: Paroxysmal 
Auricular Tachycardia with Auriculo-Ventric- 
ular Block. Brit. 792 (Oct. 5), 1957. 
Paroxysmal atrial tachyeardia with atrioven- 

tricular block usually complication ex- 

digitalis administration. Although 
presence this arrhythmia may suspected, 
eannot differentiated from atrial 
fibrillation. The must 
spected closely the presence pathog- 
nomonie waves separated inter- 
vals. Treatment stopping the digitalis 
and conserving, well replacing, body potas- 
sium. Four properly diagnosed and treated 
are Continued digitalis administration 
the presence this arrhythmia (when pro- 
duced prior digitalis) may disastrous. The 
authors, however, point out that this arrythmia 
may spontaneously. When this happens, 
the condition apparently benign 
the use digitalis the treatment 
choice. 

KRAUSE 


Henschel, Hamilton, H., and Rainbow, 
L.: Catheterization Pulmonary Veins 
and Left Heart Chambers the Dog. Appl. 
Physiol. 11: 319 (Sept.), 1957. 

instrument has been developed that allows 
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needle guided through the carina into the 
preatrial sinus dogs. From the preatrial sinus, 
was possible place the catheter into prese- 
lower pulmonary veins under fluoroscopic 
chial approach the left atrium, there some 
uncertainty associated with such 
tion. 


AVIADO 


Moll, and Tummeley, G.: The Atrial Electro- 
kymogram Persons with Normal Hearts and 
Patients with Mitral Disease. Arch. Kreis- 
26: 217 (June), 1957. 

The atrial electrokymogram registered 
from loeations the frontal and the 
oblique positions normal persons and 
patients with mitral disease. The curves were 
found most characteristic the right 
anterior oblique position. Forty-three per cent 
the 251 curves normal persons showed 
presystolic, systolic, and depression. 
per cent the systolic depression was 
poorly developed, and the beginning the dias- 
depression formed the apex cone. 
per cent the curve resembled ventricular 
except for the prominent depres- 
sion. per cent resembled pulmonary 
arterial curve the nadir the de- 
pression was late. per cent plateau pre- 
ceded the diastolic depression; this form was 
found only near the pulmonary artery. mitral 
disease this systolic plateau was found per 
cent, only the presence mitral regurgitation. 
The cone type curve was found per cent, 
all types mitral disease. these types the 
ascent began after the first 
heart sound, contrast the same types nor- 
per cent plateau was present, only 
patients with pure predominant stenosis; the 
plateau may show corresponding the 
beginning the depression. the 
diastole short, the end plateau 
may imitate diastolic plateau. 

LEPESCHKIN 


Maier, C., and H.: Observations 
Sodium Lactate Treatment Bradycardias. 
Cardiologia 31: 325 1957. 

The effect the intravenous infusion 500 
1000 ml. molar-sodium was tested 
patients with Adams-Stokes attacks due ad- 
vaneed A-V and individuals with 
mal rhythm. all instances transient 
the rate was induced, the 
normal individuals acceleration the sinus 
rate, patients with second degree A-V block 
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temporary restoration 1:1 and 
tion runs ventricular premature 
systoles. all molar produced 
marked alkalosis with hypokalemia, slight reduc- 
tion and chloride levels and increase 
sodium the blood serum. The blood pressure 
did not change. Unwanted side oceurred 
with the higher doses and restless- 
ness, nausea, and manifestations. 


Pick 


Sciacca, A., and Sangiorgi, M.: Right Sided In- 
traventricular Conduction Disturbance Caused 
Lesion the Common Bundle His. 
(An Exp2rimental Study.) 12: 
486 (Fase. 5), 1957. 

The authors were able produce 
dogs partial lesion the common A-V bundle, 
which the was manifested 
followed after restoration A-V 
constant right bundle-branch 
block. This observation keeping with con- 
cept Condorelli, which implies 
dissociation fibers for the right and 
ventricle the level the common bundle. Ap- 
plied human pathology, this would mean that 
certain considered repre- 
sent lesions the bundle branches may 
reality caused incomplete lesion the 
common bundle. 

Pick 


Kremer, R., and Delchevalerie, J.: Familial Car- 
diomegaly with Bundle Branch Block. Acta 
eardiol. 12: 527, (Fase. 5), 1957. 

The authors report siblings, male and 
females, years old, with cardiomegaly 
obseure origin. The revealed 
the first complete left bundle-branch 
block, the right bundle-branch block 
the “rare” type, and the third pattern 
attributed the authors bilateral 
plete bundle-branch lesion. 

Pick 


Fronek, A., and Pisa, Z.: the Fall Blood 
Pressure Acute Myocardial Ischemia. Arch. 
Kreislaufforsch. 27: (Sept.), 1957. 

dogs the pressure, the high fre- 
dance between epicardial electrodes the an- 
terior ventricular wall) and the electrocardio- 
gram lead between these electrodes and 
lead were registered during the 
anterior descending artery lasting minute. The 
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first signs systolic outward movement the 
ventricular wall the region supplied the 
artery appeared the average 3.51 
seconds, while blood pressure ap- 
peared the average 4.63 seconds after be- 
ginning the Elevation the S-T 
segment and increased negativity the wave 
appeared after the beginning the outward 
movement, while elevation left atrial pressure 
appeared slightly before it. Vagotomy novo- 
infiltration the region did not 
the sequence magnitude the fall 
blood pressure. The this fall 
pentothal anesthesia was per cent while 
chloralose anesthesia was only 4.5 per 
thal was given, and could reduced per cent 
after previous intravenous injection 
was concluded that the 
blood pressure after ischemia short 
duration was not due vagal reflex but 
which was partly compensated 
foree contraction the normal portion the 
ventricle, 

LEPESCHKIN 


ENDOCARDITIS, MYOCARDITIS, AND 
PERICARDITIS 


Saphir, and Cohen, A.: Myocarditis 
Infancy. Arch. Path. 64: 446 (Oct.), 1957. 


The literature isolated and virus myoear- 
ditis infants and children was reviewed, and 
the and pathologie findings were out- 
lined. Five patients with infaney 
were recorded. Although virus studies were 
made, was believed the authors that these 
were viral etiology. attempt 
was made differentiate isolated (Fiedler’s) 
myoearditis and viral Isolated myo- 
was predominantely interstitial myo- 
isolated muscle fibers appeared characteristic. 


MAXWELL 


Aceves, Elizalde, A., and Luna, G.: 
Bacterial Endocarditis Superimposed Syph- 
ilitic Inst. Cardiol. 27: 231 
(May-June), 1957. 

Bacterial endocarditis usually develops pre- 
existent lesions, most commonly 
rheumatie origin, also congenital malfor- 
mations. review the literature shows that 
bacterial endocarditis superimposed syphilitic 
lesions the valves considered rare 
some authors. The purpose this 
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association. The protocols 1815 autopsies per- 
formed the years 1944 1956 the National 
Institute Cardiology Mexico were reviewed. 
One hundred cases syphilitic mesoaortitis were 
these bacterial endocarditis was 
found: the also showed rheumatie involve- 
ment other valves. Forty-five cases bacterial 
endocarditis were found among 476 patients with 
disease the valves. was 
concluded that bacterial endocarditis the aortic 
valves was approximately frequent cases 
and rheumatie aortie valvular 
disease. Clinical the are 
presented. Two observations bacterial endo- 
carditis, apparently involving previously normal 
hearts, are briefly reported. 
CALABRESI 


Gilsanz, V., Vergara, A., and Estella, L.: Portal 
Circulation Constrictive Pericarditis. 
Study the Spleen-Lung Ether Time 
tion Splenoportography Before and After 
Pericardiectomy. Arch. Int. Med. 100: 201 
(Aug.), 1957. 

patients with pericarditis with effusion 
and hepatomegaly, the spleen-lung ether time was 
found normal and the splenoportographie images 
showed abnormality. the other hand, the 
time that the contrast material remained the 
portal system also coincided with that normal 
subjects. patient with pericardial effusion 
secondary neoplasm the thymus with mul- 
tiple metastases, the prolongation the arm- 
lung time was related the spleen-lung time, 
which was likewise prolonged. Thus 
ditis with effusion there alteration that 
not related other vaseular 
territories. The authors believe that the spleen- 
lung ether time better method for determin- 
ing the cireulation time than serial spleno- 
portography. They that the pathogenesis 
the slowing the time not the 
same congestion constrictive peri- 
the first process there relation 
between the slowing the portal and 
the slowing other venous territories. the 
second obviously there must obstacle 
that, means the splenoportogram, inter- 
preted the sequel the profuse fibrinous 
reaction over the surface the liver. This 
obstacle reversible after operation. any 
ease not possible identify the splenopor- 
tographie images the alterations the cir- 
culation time the region portal vein cases 
hepatie congestion and constrictive peri- 
carditis. 


BERNSTEIN 
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Hall, B.: Long-Term Follow-Up Patients with 
Healed Bacterial Endocarditis. Ann. Int. 
47: 880 (Nov.), 1957. 

The present status patients who were 
discharged from the hospital cured bacterial 
endocarditis more years was determined. 
During the first year after penicillin therapy 
patients died, congestive heart failure and 
causes. Two additional patients 
died months and years after penicillin ther- 
apy, coronary heart disease and congestive 
failure, respectively. living patients fol- 
lowed for from years, are 
have slight limitation activity, and mod- 
erately disabled. Four the patients with 
regurgitation are now dead, and the other 
have shown decrease functional 
This finding contrasts with that for patients 
who had only mitral valve disease, whom 
are dead, have worsened and 
are unchanged. One patient had 
ogy Fallot. This study shows that some pa- 
tients may remain well for from years 
after recovery from bacterial endocarditis, es- 
pecially regurgitation not present. 
Healed bacterial endocarditis must now 
sidered the differential diagnosis mitral re- 

WENDKOS 


HYPERTENSION 


Gjol, N., Dybkaer, R., and Funder, J.: Shock 
Phaeochromocytoma Treated with Noradrena- 
line. Brit. 673 (Sept.), 1957. 

The 77-year-old woman whom the 
diagnosis was confirmed 
blood analysis during hypertensive crises and 
whom these were followed severe shock 
reported. The shock was successfully treated 
and 24-day periods. 

SAGALL 


Gray, R., and Hamer, J.: Protoveratrine 
609 (Sept. 14), 1957. 
Protoveratrine and were shown 

effective hypotensive agents the intravenous 

route, but oral administration the 
revealed marked difference their activity 
with much less potency protoveratrine 
this route. Trials protoveratrine given 
divided doses series hospital in-patients 
showed was possible lower the blood pres- 
sure significantly the majority without serious 
side effects, but the prolonged administration 
the drug group out-patients proved dis- 
appointing. out-patients treated, the 
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effectiveness the drug was limited the de- 
velopment unpleasant side-effects and only 
the results considered good. The 
authors concluded that the somewhat limited 
group patients who tolerate effective 
dose this drug over long periods protoveratrine 
had advantages over other hypoten- 
sive agents. should considered for the treat- 
ment patients with severe hypertension where 
oral therapy preferred, especially those 
whom treatment with ganglion-blocking drugs 
not thought desirable. 

SAGALL 


Daniel, and Dawkins, Aorta and 
Smooth Muscle Electrolytes During Early and 
Late Hypertension. Am. Physiol. 190: 
(July), 1957. 

There significant potassium depletion 
and stomach smooth muscle early des- 
oxyeorticosterone acetate 
There some sodium. differences 
from normal controls were observed aortas 
post-DCA, renal spontaneous hypertension 
long standing. possible that the under- 
lying changes smooth muscle are different 
early and late hypertension. Left ventricle and 
psoas muscle did not show changes like those 
hypertension. 

OPPENHEIMER 


Markelova, D.: Treatment Latent Coronary 
Means Protective Inhibition. Klinich. Med. 
35: 119 (Sept.), 1957. 

patients with the first and second phase 
hypertensive disease the resting 
gram normal limits, but after 
knee bends seconds S-T depression 1.8- 
2.0 mm., appeared patients. After course 
treatment means sleep induced con- 
ditioned reflex, S-T depression after exercise did 
not exceed mm. these patients. All 
patients showed decrease blood pressure and 
improvement symptoms. 

LEPESCHKIN 


Zonenreikh, Influence the Higher Cerebral 
Centers the Electrical Activity the Heart. 
Klinich. Med. 35: (Sept.), 1957. 

patients with arterial hypertension and 
with hyperthyroidism orthostatic inversion 
the wave and depression the S-T segment 
were more pronounced than normal persons. 
After single dose 0.2 Gm. sodium amytal 
(oral) Gm. chloral hydrate (rectal) the 
abnormalities the wave and the S-T seg- 
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ment the resting and 
gram became less pronounced. This effect was 
greater with amytal than with chloral hydrate; 
was usually accompanied slowing the 
heart rate, but sometimes appeared without 
change heart rate. 


LEPESCHKIN 


van Bogaert, A., Fannes, E., Tossetti, R., van 

Genabeek, A., Buytaert, L., Arnoldy, M., Van- 

dael J., and van der Henst, H.: Long-lasting 

Experimental Pulmonary Arterial Hyperten- 

sion the Dog. Arch. mal. coeur 50: 681 

(Aug.), 1957. 

dogs anastomosis was created between 
the aorta and the left atrial ap- 
pendage. the anastomosis too wide, the dog 
dies immediately with acute dilatation, 
within days pulmonary edema. anas- 
tomosis mm. tolerated for many 
months. first the and diastolie pul- 
monary arterial pressures show moderate eleva- 
tion; the capillary pressure near diastolie ar- 
terial pressure but higher than left atrial pres- 
sure. This indicates pulmonary venous spasm, 
accompanied soon hypertrophy. The 
arterioles are distended. This phase favors pul- 
monary edema, thrombosis, 
After more months, the arterioles contract 
and show hypertrophy the media; the arterial 
pressure considerably elevated, exceeding the 
capillary pressure. this way the venous sys- 
tem protected. the third phase 
monary arteries and veins develop degenerative 
changes. The left atrium shows considerable 
hypertrophy while the ventricles show predom- 
inantly right hypertrophy. The QRS complex 
shows right axis deviation through development 


LEPESCHKIN 


Roth, M., and Kvale, F.: Evaluation 
Pharmacologic Tests Aid Diagnosis 
Pheochromocytoma: With Report Case 
Pheochromocytoma and Tuberculosis. Dis. 
Chest 32: 295 (Sept.), 1957. 

The authors describe 39-year-old man with 
extensive active tuberculosis who was complain- 
ing severe headaches. The patient’s responses 
histamine and Regitine were positive and 
urogram revealed right suprarenal 
lesion. operation 52-Gm. pheochromocytoma 
was removed. Postoperatively, the patient’s gen- 
eral condition improved, with relief the head- 
aches. The status the pulmonary tuberculosis 
was unaltered. 

MAXWELL 


ABSTRACTS 


Comens, P., and Schroeder, A.: Intra-arterial 
Pressure Man after Sudden Complete Occlu- 
sion Measure Peripheral Resistance. 
Appl. Physiol. 11: 181 (Sept.), 1957. 

hypertensive patients, the brachial artery 
was occluded and the temporal course the fall 
pressure the distal segment The 
rate fall was regarded function periph- 
eral resistance, and this had 
lation with the diastolic pressure before 
sion. After hexamethonium ion intra- 
vascular pressure after occlusion was not changed 
any consistent way. attempt was made 
explain such situation brought about 
known drug. 

AVIADO 


Bulle, H.: The Role Certain Neuro-humors 
234: 329 (Sept.), 1957. 

Arteriolar constriction may due the in- 
fluence the cerebral cortex acting upon the 
hypothalamus, which turn may induce exces- 
sive sympathetie discharge. Neurohumoral fac- 
tors released during cerebral activity may 
conducted the hypothalamus where variety 
reactions could elicited, which the 
renal medullary activity resulting hyperten- 
sion. determine whether the hypothalamus 
responds active agents contained 
spinal fluid, dogs were injected the subarach- 
noid space using acetylcholine, epinephrine, sero- 
tonin, histamine. This procedure was followed 
after vagotomy, ganglionectomy, adren- 
blockade with hexametho- 
nium, and the spinal 
cord. was found that acetylcholine was hypo- 
tensive whereas the other agents elevated the 
blood pressure. After adrenalectomy, serotonin 
and histamine administered did 
not raise the blood pressure whereas epinephrine 
did. The results these studies suggest that 
humoral stimulation the centers 
play role hypertension, that 
the superior cervical ganglia mediate the hypo- 
thalamie pressure impulses, and that the 
adrenal medulla contains serotonin and 
fibers. 


SHUMAN 


Cottier, P., Weller, M., and Hoobler, W.: 
Particular Aspects Renal Excretion 
Water and Electrolytes Essential Hyper- 
tension. Cardiologia 31: 278 (Oct.), 1957. 


patients with normal blood pressure and 
with essential hypertension varying severity 
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renal function tests (plasma flow, glomerular 
filtration and sodium, chloride, 
clearances) were studied subsequent double 
loading with 0.9 and 2.5 per cent sodium chloride 
solutions. There were changes during the in- 
fusions. patients with slight and moderate 
electrolyte clearance took place pari passu with 
elevation the blood pressure, apparently caused 
tubular mechanism. Contrariwise, severe 
hypertension the sodium fell with in- 
creasing renal resistance. Marked salt exeretion 
was found patients with moderate and severe 
hypertension with normal renal dynamies. 
the other hand, normal subnormal salt exere- 
tion slight hypertension, well 
the patients with the highest blood pressures 
and markedly reduced renal blood flow. The au- 
thors that water and salt exeretion 
patients with essential hypertension seems de- 
pend both the degree pressure elevation 
and the state renal 


Crandall, E., McCrorey, L., Sukowski, 
J., and Wakerlin, E.: Pathogenesis Ex- 
perimental Hypertension Produced Carotid 
Sinus Area Constriction Dogs. Circulation 
683 (Nov.), 1957. 

dogs bilateral constriction the sinus 
area. The most likely possible causes for the 
hypertension are altered cerebral 
and absent altered carotid sinus baroceptor 
The production similar hypertension 
bilateral constriction the carotid branches 
above the sinus supports the concept altera- 
tion cerebral The acute effects 
phenoxybenzamine and pentobarbital anes- 
thesia are described but are not helpful under- 
standing the pathogenesis hypertension. 


AVIADO 


Wyatt, M., and Felson, B.: Aortic Thrombosis 
Study. Radiology 69: 676 (Nov.), 1957. 

Three patients with abdominal aortie throm- 
bosis are presented. patient was normoten- 
sive and suddenly developed marked elevation 
blood pressure with severe hypertensive reti- 
nopathy. Translumbar arteriograms each pa- 
tient prior and after the onset hypertension 
showed retrograde propagation the thrombus 
with partial obliteration the cireulation 
renal artery. Hypertension was relieved the 
removal the kidney. These patients 
demonstrate that the Goldblatt phenomenon 
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hypertension following partial interruption 
the blood flow kidney oceurs man. Appro- 
priate studies and surgery are 
For this reason the condition should 
kept mind any patient who suddenly de- 
velops severe hypertension 


Clausen, G.: Pheochromocytoma Children. 
Review Significant Surgical Aspects and 
Report Three Additional Cases. Am. 
Surg. 94: 409 (Sept.), 1957. 

Thirty cases have been 
reported children under years. The author 
presents the case histories additional patients 
and emphasizes certain the diagnosis 
and treatment these tumors gained from 
review all cases. patients (48 per 
cent) the tumors were multiple. There were bilat- 
eral adrenal tumors (24 per cent) and extra- 
adrenal tumors (21 per cent). Although 
extra-adrenal tumors may located anywhere 
the body, there have been reports extra- 
abdominal lesions children. 
the aorta the most common site for tumors 
extra-adrenal origin. Failure the blood pres- 
sure fall after removal tumor suggests 
the presence more additional tumors. The 
usual manifestations pheochromocy- 
toma are seen and many instanees should 
particularly predominant manifes- 
tation children that exceedingly moist, 
cold hands and feet, often with bluish red 
The patients are 
ished, tense, and irritable with episodes pro- 
fuse nocturnal sweating. Radiologie examination 
some type resulted successful visualization 
the tumor patients (42 per cent). Intra- 
venous urography was helpful patients and 
perirenal air oxygen patients, but 
this latter procedure produced severe reactions 
and had abandoned patients. The quan- 
well the determination the certain 
drugs the blood pressure, were 
these tumors children the transabdominal in- 
cision was the approach Regitine has 
been valuable agent the prevention hyper- 
tensive crisis before and during operation, while 
epinephrine and norepinephrine have been useful 
the control postoperative hypotensive states. 
necessary. The over-all mortality was per cent 
with operative mortality per cent. With 
further development methods diagnosis and 
treatment these results should improved upon. 
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Muri, W.: Medical Therapy Malignant 
Hypertension. Acta. med. 158: 173 
(Sept. 6), 1957. 

Five patients with malignant hypertension 
were treated with combination 
hydralazine, and new blocking agent 
known 
ether halide). These patients were ob- 
served for months year. all patients 
changes were apparent the eye 
grounds and was extremis with acute pul- 
monary edema secondary left heart failure 
when treatment was instituted. Therapy was 
started with reserpine and 
agent given parenterally. 
tion blood pressure was obtained all patients. 
Improvement the retinopathy was striking. 
patients papilledema, soft exudates, and hemor- 
rhages disappeared few weeks: had normal 
eye grounds after months treatment. 
Two were left with eye grounds consistent with 
arteriosclerosis, and patient, glau- 
coma, did not have complete 
examination. Impaired renal filtration remained 
unchanged patients. significant reduction 
heart volume was observed. Four the patients 
have resumed their previous The 
author favors combination therapy malignant 
hypertension. The theoretical basis for com- 
bined therapy the different mode and site 
action the hypotensive drugs that permit 
potentiating thereby smaller doses the 
different preparations may used, with re- 
duction the side effeets. Constipation was the 
most common side effect. None the patients 
experienced episodes. the author’s 
experience, the combination hypotensive drugs 
used, with Oxaditon the 
agent, was better tolerated than 
preparation similar therapy with other hypo- 
tensive agents. 


Hollander, W., and Judson, E.: Electrolyte 
and Water Excretion Arterial Hypertension. 
Studies Non-Medically Treated Subjects 
with Essential Hypertension. Clin. Invest. 
36: 1460 (Oct.), 1957. 


These authors have previous!y reported that 
abnormally high rates sodium fol- 
low the infusion saline untreated 
patients with essential hypertension. 
study, the renal responses the intravenous ad- 
ministration per eent sodium chloride solu- 
tion normotensive subjects, hypertensive 
subjects who had not been treated surgically, 
and hypertensive subjects who had been treated 
with bilateral thoracolumbar sympathectomy are 
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reported. Metabolic and studies 
these subjects indicate that both splanchnicecto- 
mized and nonsplanchnicectomized hypertensive 
individuals have capacity excrete 
sodium. This was significantly corre- 
lated with arterial pressure but not 
with renal plasma flow and glomerular filtration 
rate. The lack high degree correlation be- 
tween the level blood pressure and the renal 
sodium solution suggests that addition 
the pressure, other factors operate 
hance These may the dietary intake, 
the extracellular fluid volume, the total body 
sodium, and adrenal 


METABOLIC EFFECTS 
CIRCULATION 

Goldthwait, A.: Mechanisms Synthesis 

Purine Nucleotides Heart Muscle Extracts. 

Clin. Invest. 36: 1572 (Nov.), 1957. 

Adenosinetriphosphate, ATP, key purine 
nucleotide involved the conversion 
energy into work myoeardial tis- 
sue. This paper presents study the mecha- 
nisms synthesis and degradation purine nu- 
pig heart musele. present there are known 
pathways for the synthesis purine nucleotides. 
The first the synthesis the purine ring from 
the condensation free purine base with 
PRPP The 
nucleotide. the experiment reported, the more 
active pathways were via 
phorylation adenosine and the condensation 
adenine hypoxanthine with PRPP. novo 
synthesis less active. mechanisms 
are present for the synthesis and breakdown 
nucleotides heart The relation the 
remains studied. 

WAIFE 


PATHOLOGY 


Burdette, J.: Nucleotide Levels Human 
Cardiac Muscle. Am. Heart 54: 746 (Nov.), 
1957. 

Studies human atrial muscle obtained 
biopsy the time revealed suffi- 
cient quantities nucleotides yield fairly 
consistent quantitative picture. The distribution 
the acid-soluble nucleotide fractions was sim- 
ilar for the myocardium man, dog, and rat. 
The average amounts adenosine monophos- 
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phate, adenosine diphosphate, and adenosine tri- 
phosphate were 6-6, 3-3, and 2.8 per Gm., 
respectively. number other nucleotides were 
also present the samples, suggesting that the 
adenosine system not the only one involved 
protein synthesis and energy transfers re- 
sponsible for the human myo- 


SAGALL 


PHARMACOLOGY 


Haeger, K., and Sjostrom, B.: Procaine Amide 
and Some Other Drugs the Prevention and 
Treatment Ventricular Fibrillation the 
Hypothermic State Rabbits and Dogs. Acta 
seandinay. 113: 167 (Aug. 22), 1957. 
Studies were undertaken rabbits deter- 

mine whether any would give 

tion against ventricular fibrillation the hypo- 
thermie animal would serve defibrillatory 
agent itself with defibrillators. 

Fibrillation was produced stimulation, 

aconitine, anoxia. the inei- 

dence fibrillation and inereased the fibrillatory 
mine, and chlorpromazine were ineffective. 
manifest ventricular fibrillation rabbits, Pro- 
nestyl arrested the fibrillation—possibly via ven- 
tricular flutter—and converted either 
arrest sinus rhythm. de- 
erease the frequeney fibrillation 
hypothermie dogs whom was 
performed after Pronestyl. Pronestyl 
defibrillation was not made more diffieult 
prior administration the other drugs studied. 


Baker, E., Bentall, H., Dreyer, B., and 
Melrose, G.: Arrest Isolated Heart with 
Potassium Citrate. 555 (Sept. 21), 
1957. 

Potassium citrate was tested arresting 
agent rabbit hearts and human fetal 
hearts perfused the Martin-Langendorff tech- 
nie. When perfused with potassium citrate 
mg. per all hearts stopped 
During arrest, the was 
flaccid without ventricular fibrillation. 
Reeovery usually oceurred within seeonds 
the restoration perfusion with Locke’s solution 
and was maximal minutes. With arrest 
flow for only minutes, recovery 
was only little improved previous arrest 
the beat; but for 30-minute periods, previous ar- 
rest the beat greatly improved Evi- 
dence presented that potassium citrate more 
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effective and less likely provoke ventricular 
fibrillation than potassium chloride. 
KURLAND 


West, C., and Rushmer, F.: Comparative 
Effects Epinephrine and Levarterenol 
Norepinephrine) Left Ventricular Perform- 
ance Conscious and Anesthetized Dogs. 
Pharmacol. Exper. Therap. 120: 361 (July), 
1957. 

The infusion epinephrine norepinephrine 
unanesthetized dogs caused essentially similar 
effects ventricular contractility. This obser- 
vation confirms those others using 
dogs and isolated heart preparation. The differ- 
ence eardiae action both amines reported 
Goldenberg and his human sub- 
remains unconfirmed animal work, prob- 
ably because species differences. 


Joos, A., and Johnson, L.: Digitalis Intoxi- 
cation Infancy and Childhood. Pediatrics 
20: 866 (Nov.), 1957. 

intoxieation infants under years age, 
and children, the oldest being which the 
authors their work the Chil- 
dren’s Hospital Los Angeles. The family phy- 
sician’s was responsible for over- 
digitalization the majority patients, al- 
though was error the pharmacist the 
preparation, and another case 
dose nurse was responsible for the 
poisoning. Vomiting and heart failure 
chief clinical manifestations these patients. 
Arrhythmias are minor presenting symptom. 
Dehydration possible factor contributing 
digitalis poisoning. great variety electro- 
cardiographie disturbances was found. The dis- 
rhythmias changes A-V conduction. em- 
phasized that congestive heart failure may 
frequent manifestation digitalis 
and cause some confusion the elucidation 
its actual when induced over-digitaliza- 
tion. plea made for the use more stan- 
dardized products familiar both physicians 
and pharmacists. 

HARVEY 


Holland, C.: Possible Mechanism Action 
Quinidine. Physiol. 190: 492 (Sept.), 
1957. 

Quinidine the refractory period and 
depresses both the rate and amplitude beat 
isolated rabbit atria. These effeets can 
enhanced elevating the potassium content 
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the medium 2-fold and completely 
lowering the potassium one-sixteenth the 
normal amount. Small amounts 
act manner similar potassium. These ob- 
servations suggest that quinidine produces its 
effects depressing the outward flux potas- 
sium ions. Ion-transport studies revealed this 
the The hypothesis that quinidine final 
analysis acts blocking the 
leased acetylcholine presented and 


Goldman, J.: Combined Quinidine and Pro- 
caine Amide Treatment Chronic Atrial 
Fibrillation. Am. Heart 54: 742 (Nov.), 1957. 
patients with atrial fibrillation 

who could not converted with quinidine alone, 

per cent were converted and maintained 

quinidine and procaine amide therapy. most 
cases, the total dosage the drugs was less 
than that quinidine alone. Less gastrointestinal 
toxicity was observed with the combination ther- 
apy than with the larger doses quinidine. 
serious toxicity resulted from the use 
the drugs. Following conversion, mainte- 
therapy with quinidine alone was possible 
15.of the patients. The other required 
quinidine and amide 
for maintenance regular sinus rhythm. 

SAGALL 


Malbandian, M., Gordon, and Kaufman, J.: 
Calcium-Digitalis Tolerance Test, Clinical 
Report the First Trials. Am. 
234: 391 (Oct.), 1957. 

The test based 
upon relationship between 
and digitalis upon irritability. The 
patient given increasing increments per 
cent chloride intravenously witil 
toxicity. The signs toxicity ean re- 
versed the administration disodium ethyl- 
enediamine tetroacetate appropriate dosage. 
fully digitalized patients less ealeium: 
quired produce end- 
point and vice versa. the absence history, 
possible determine the degree digitaliza- 
tion and ealeulate complemental dose digi- 
talis required, needed. The test rendered 
safe the use the chelating agent 
and the normal plasma clearance 
The test was performed patients with 
gestive heart failure and the the 
complemental doses digitalis eat units 
the glycosides were presented. The electrocardio- 
graphic endpoints employed were bigeminy, wan- 
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dering pacemakers, and first degree heart block. 
the test were recent myo- 
infaretion, myocarditis, angina 
toris. The test was indicated any other patient 
whom the digitalization the 
question previous digitalis therapy needed 


determined. 


Benforado, M.: Studies Veratrum Alka- 
loids. XXVI. Comparison the Cardiac Ac- 
tion Various Tertiary Amine Ester Alka- 
loids. Pharmacol. Exper. Therap. 120: 412 
(Aug.), 1957. 

The cardiae action (right atrial pressure, 
outflow, average heart rate, and cardiac 
arrhythmias) the tertiary amine ester alka- 
loids was studied after their administration 
continuous infusion the dog heart-lung prepa- 
ration. The effects veracevine, zyga- 
denine, germine, and protoverine ester alkaloids 
were qualitatively similar those reported for 
the glycosides. First noted was action 
contractility, followed the onset 
ventricular fibrillation. These irregularities varied 
with the number and nature the acids well 
with the nature the alkamine, e.g., cevadine 
produced sinus tachyeardia, veratridine and the 
other closely related zygadine esters 
ventricular premature contractions with bigem- 
iny and ventricular tachyeardia. The minimal 
lethal doses were the range per Kg. 
for all drugs tested except for cevadine (200 
per Kg.). significant relationship between lethal 
dose and rate infusion was observed only for 
veratridine and significant 
inverse relationship between lethal dose and aver- 
age heart rate was established for veratridine and 
vanilloylzygadenine. 

RINZLER 


Gotsch, K., Clodi, H., and Borkenstein, E.: Ac- 
tion Myocardial Extract and Strophanthin 
Circulatory Dynamics and Oxygen Consump- 
tion. Ztschr. 46: 657 (Sept.), 
1957. 

patients with heart failure injection 
extract bovine heart muscle caused 
elevation the blood pressure, heart output 
(method Wezler and and oxygen 
sumption and decrease the ar- 
teriovenous oxygen gradient. 0.125 
mg. strophanthin, alone combination 
with the extract, caused approximately the same 
changes. normal persons the injection 
caused only minimal changes. 
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Bar, G., and Bachmann, K.: Hemodynamic 
Studies with New Ganglionic Blocking Agent 
(Camphidonium). 
46: 670 (Sept.), 1957. 

Intravenous injection 0.05 0.1 mg. 
phidonium (methylated quaternary dimethylam- 
inopropyleamphidine) per Kg. body weight 
patients with hypertension but without heart 
failure caused marked decrease blood pres- 
sure, heart output, and stroke volume (method 
Broemser and Ranke), lasting the average 
but sometimes hours. The pulse-wave 
velocity and arterial did not 
show characteristic changes, while the tension 
period increased, especially its component 
rising pressure (interval from the first heart 
motensive persons the was similar, except 
that was much more and 
the pressure increased, that the mean 
pressure remained unchanged. 


LEPESCHKIN 


Bellet, S., Finkelstein, D., and Gilmore, H.: Study 
Long-Acting Quinidine Preparation: Ex- 
perience Normal Subjects and Patients 
with Myocardial Abnormality. Arch. Int. Med. 
100: 750 (Nov.), 1957. 

Quinidine gluconate long-acting form was 
administered orally 1.0-Gm. dosage. was 
demonstrated that considerably slower decline 
plasma quinidine concentration occurred with 
the use this long-acting preparation. When its 
effects were compared with those control 
group receiving regular quinidine sulfate, the 
average peak concentration blood quinidine 
was 4.34 mg. per average 4.8 hours. 
the following hours this level dropped 
the rate only mg. per 12-hour con- 
centration 2.39 mg. per L., and 24-hour 
concentration 1.07 mg. per When given 
doses hours apart (1.0 Gm. each) the plasma 
level was 3.81 mg. per hours after the first 
dose, and 4.8 mg. per after the dose. 
There was gradual fall 2.66 mg. per 
hours, and concentration 1.24 mg. per 
hours. When used this dosage 
patients congestive heart failure, the plasma 
levels achieved were even higher 
sustained. Furthermore, with similar dosage 
schedule, the the quini- 
dine preparation abolishing extrasystoles, atri- 
tachyeardia, and atrial fibrillation 
lar that quinidine sulfate and 
comparable plasma levels. 
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AMERICAN HEART ASSOCIATION, INC. 


East 23rd Street, New York 10, 
Telephone 7-9170 


APPLICATIONS FOR AHA RESEARCH 
SUPPORT NOW BEING INVITED 

Applications research investigators for 
support projects developed during 
the fiscal year beginning July, 1959 are 
now being accepted the Association. 

The deadline for research fellowship appli- 
cations and established investigatorships 
September 15, 1958. Applications for grants- 
in-aid must made November 1958. 

Applications may made for awards 
the following categories 

Established Investigatorships: Awarded for 
periods five years, subject annual 
review, amounts ranging from $6,500 
plus dependency allowance, 
scientists proven ability who have devel- 
oped their research careers the point 
where they are independent investigators. 
addition, grant $500 made the 
investigator’s department assist defray- 
ing the expenses his research program. 
Applicants for Established Investigatorships 
may apply for grants-in-aid support their 
research the same time they apply for 
Established Investigatorships. 

Fellowships: Awarded 
for periods one two years postdoctoral 
applicants who have had some research train- 
ing and experience but who are not clearly 
qualified conduct their own independent 
research. During the second tenure 
they will permitted spend per 
cent their time professional and scientific 
activities not strictly research nature, 
providing that these will contribute their 
professional development and not involve 
services for fee. These stipends range 
from $4,600 $6,500 annually. Additionally, 
grant $500 made the investigator’s 
department the case Established 
Investigatorships. 

Research Fellowships: number 
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awards are available men and women 
with doctoral degrees for periods one 
two enable them train investiga- 
tors under experienced supervision. Annual 
stipends range from $3,800 $5,700. How- 
ever, this type award primarily made 
Heart Associations. 

Grants-in-Aid: Made experienced investi- 
gators help underwrite the costs specified 
projects, such equipment, technical assist- 
ance and supplies. 

The maintains another 
form research support, the Career 
gatorship. This given limited number 
investigators unusual capacity 
and widely recognized 
assure them financial support throughout 
their productive lives. 


Association also 


Career Investigators 
are selected the initiative the 
Committee the and 
application. 

least half all funds received the 
American Heart Association’s National Office 
are allocated research. Almost $31,500,000 
has been allocated for research support 
the Association and its state and local affiliates 
and chapters the past years. 

Further information and application forms 
may obtained from the Assistant Medical 
Director for Research, American Heart Asso- 
ciation, East 23rd Street, New York 10, 


Association 


EARLY REGISTRATION URGED 
FOR AHA SCIENTIFIC SESSIONS 


inducement early registration for 
attending the Annual Sessions 
the American Heart Association San 
Francisco, October 24-26, all physicians who 
register advance will receive for the first 
time this year advance complimentary 
copy the program booklet containing ab- 
stracts the proceedings. Those registering 


Circulation, 


Volume XVII, June 
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the meeting will required pay $1.00 
for the proceedings. Registration and accom- 
modation forms are now available from the 
Association. 

Following tentative schedule the 


Friday, October 

The Scientific Sessions begin Friday morn- 
ing. morning session genetics will 
presented jointly the Heart Association 
and the American Society for the Study 
Arteriosclerosis. The Society holding its 
Annual Meeting with the AHA 
Sessions this year for the first time. 
Sessions general interest physicians will 
also held Friday morning under sponsor- 
ship the AHA Councils and 
Cardiovascular Surgery. 

session sponsored the Council 
Fever and Congenital Heart Dis- 
ease will held Friday afternoon, will 
symposium conducted jointly the Asso- 
Conference. 
ning’s session will the subject 
Study the Heart and 
Cireulation.’’ 


Practicing Physicians’ Session 

all-day session for practicing physicians 
will held concurrently Friday under 
sponsorship the Council Clinical Car- 
diology. Presented last year for 
time, essentially presentation clinical 
problems disease and has 
again been classified the American 
emy General Practice acceptable for 
Category credit for Academy members. 


Saturday, October 


Scheduled for Saturday morning are 
session Applied Research 
the Lewis Conner Memorial Lecture 
John Gibbon, Jr., M.D., Professor 
Surgery, Jefferson Medical College, Phila- 
delphia, ‘‘Maintenance Cardio-Respira- 
tory Functions Extracorporeal Circula- 
the George Brown Memorial 
ture Lewis Thomas, M.D., Professor and 
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Chairman, Department Pathology, New 
York University College Medicine, 
Role Hypersensitivity Cardiovascular 
Disease’’; and the presentation the Albert 
Lasker Award the American Heart Asso- 
ciation for research. 

Saturday afternoon, joint Panels 
and Endocrine Aspects Car- 
diovascular Disease’’ and Hemo- 
dynamies and Injury’’ will 
presented conjunction with the American 
Society for the Study Arteriosclerosis. 


Sunday, October 

The schedule for Sunday morning ineludes 
simultaneous sessions conducted the 
Councils Clinical Cardiology, High Blood 
Pressure Research, and Basie 
special program, ‘‘Rewards Research,’’ de- 
signed interest laymen well 
cians, will held Sunday afternoon, will 
program ‘‘Prevention Rheumatic 
The Association’s Annual Dinner 
scheduled for Sunday evening. 

addition, the program will the 
showing number medical motion pic- 
tures. section scientifie and indus- 
trial exhibits will provided. Plans are 
under way present awards for the out- 
standing scientifie exhibits display. 

The Annual Meeting the Assembly 
review national policies and activities the 
Association will held Monday, October 
and Tuesday, October the Hotel 
Fairmont. The Assembly convenes Mon- 
day morning hear keynote address 
William Shepard, M.D., 2nd Vice Presi- 
dent, Health and Welfare Division, Metro- 
politan Life Company. 

Six Assembly Panels will session 
Monday. “They will discuss the following 
subjects: Research; Fund Raising and Pub- 
Relationships and Responsibili- 
ties Between National, State and Local Heart 
Community Service—Sereening 
and Case Finding Programs; The Physician’s 
Continuous and Membership. 

The general session the Assembly meets 
Tuesday morning review Panel 


1156 


mendations and elect officers and Board 
members the Association. 
Deadline for Abstracts June 

June 13, 1958 the deadline for submission 
abstracts scientific papers selected 
for presentation the Scientific Sessions. 
Applications for space and 
industrial exhibits must also submitted 
June 13. 


HAWAII SCIENTIFIC SESSIONS 

The Hawaii Heart Association has invited 
physicians and scientists participate 
two-day scientific sessions and tour the 
Islands following the AHA Sessions 
ranged through Douglas Chisholm, Asso- 
ciate Director, American Heart Association, 
East 23rd Street, New York 10, N.Y., 
directly through the American Express Com- 
pany, Broadway, New York, N.Y. 


ASSOCIATION NOW SPONSOR 
THE “HEART BULLETIN” 


The Heart Bulletin,’’ bimonthly journal 
cardiovascular disease for the practicing 
physician, now sponsored the American 
Heart Association cooperation with the 
National Heart Institute and the American 
Academy General Practice. The new 
sponsorship began with publication the 
May, 1958 issue. 

Since its initiation 1952 
service the Medical Arts Publishing Foun- 
dation Houston, the publication has covered 
wide range subjects the 
field particular interest and use physi- 
cians general practice. The Foundation 
will continue publication and distribution 
the 

Under its new sponsorship, seven Associate 
Medical Editors have been appointed the 
Heart Association assist Dr. Russell 
Cumley, who remains Executive Editor. 
The new associate editors and their respective 
fields specialization are: 

Sidney Blumenthal, M.D., New York City, 
Harriet Dustan, M.D. Cleveland, 
Research Dr. Edward Freis, Washington, 
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C., John Kirklin, M.D., 
Rochester, Minn., Cardiovascular Surgery 
Arthur Merrill, M.D., Atlanta, Peripheral 
Gerald Whipple, M.D., Bos- 
ton, Electrocardiography and James War- 
ren, M.D., Durham, N.C., Clinical Cardiology. 


HYPERTENSION PROCEEDINGS 
ARE NOW AVAILABLE 

The Proceedings the Annual Meeting 
last November the Council High Blood 
Pressure Research are now obtainable through 
the American Heart Association, East 23rd 
Street, New York 10, N.Y., through local 
Heart $2.50 copy. The 
volume, which contains up-to-date sympo- 
arterial hypertension, the sixth series 
Hypertension based the Council’s 
annual meetings. 


LOW-COST ACCOMMODATIONS 
ARRANGED WORLD CARDIOLOGY 
CONGRESS 

Arrangements have been made the Or- 
ganizing Committee the Third World 
Congress Cardiology for residents, research 
fellows and young physicians who attend 
limited budgets accommodated the 
Ville Universitaire Louvain approxi- 
mately $2.00 nightly including continental 
breakfast. facilities and 
from Brussels, about miles distant, will 
provided. 

Such accommodations may arranged 
writing Dr. Fr. van Dooren, Secretary 
the Congress, rue Mercelis, Brussels. 
check representing the total sum for the 
number nights anticipated should in- 
eluded. Checks should made payable to: 
Third World Congress Cardiology, account 
No. 90.490 the Banque Societe Gen- 
erale Belgique, Montagne Pare, 
Bruxelles (Belgique). 


WORLD CARDIOLOGY CONGRESS 
ROUND-TABLE SUBJECTS LISTED 


Physicians and scientists from all over the 
world will participate variety symposia 
and round-table discussions addition 
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presenting many papers the Third World 
Congress Cardiology Brussels, Belgium, 
September 14-21. 

Subjects for the Round-Table sessions in- 
clude: Surgery Congenital Heart Diseases 
Surgery Acquired Heart Diseases Chronic 
Pulmonary Heart Diseases; Cardiac Insuffi- 
ciency Angina Pectoris and Myocardial In- 
Fever; Clinical Signifi- 
tions; Subacute Bacterial Endocarditis; 
Peripheral Angiocardiography Pho- 
nocardiography and Pulmonary 
Mitral Stenosis. 

Subjects for the Symposia were listed 
the May, 1958 issues Circulation and 
Circulation Research. 


RHEUMATIC FEVER MEETING 
PROCEEDINGS AVAILABLE 


ondary rheumatic fever prevention programs, 
co-sponsored the American Heart Associa- 


tion and the Public Health Service, 
March 9-11 Chicago, are now available 
interested physicians request from the 
American Heart Association local Heart 
Associations. 


MEETINGS CALENDAR 


June 21: International Cardiovascular Society, 
North American Chapter, San Francisco. Henry 
Haimovici, M.D:, 105 East 90th Street, New 
York 28, N.Y. 


June 23-27: American Medical Association, San 
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Francisco. George Lull, 535 Dearborn, 
Chicago 10, 

August 11-14: National Medical Association, 
Milwaukee. John Givens, 1108 Church Street, 
Norfolk 10, Va. 

August 24-29: Congress Physical Medicine and 
Rehabilitation, Philadelphia. Frances Baker, 
Tilton Street, San Mateo, Calif. 

October 6-10: American College Surgeons, 
Chieago. Michael Mason, Erie Street, 
11, 

October 24-28: American Heart Association 31st 
Annual Scientific Sessions, San Francisco. 
American Heart Association, East 23rd 
Street, New York 10, N.Y. 

October 27-31: American Public Health Associa- 
tion, St. Louis. Berwyn Mattison, 1790 
Broadway, New York 19, N.Y. 

October 31-Nov. Central for Clinical 
Research, Chicago. Weisburger, 2065 
Adelbert Road, Cleveland Ohio. 


ABROAD 


June 15-19: Canadian Association, 91st 
Annual Meeting, Halifax, Nova Cana- 
dian Medical Association, 244 George Street, 
Toronto Canada. 

August 15-20: World Medical Association, Copen- 
hagen, Denmark. Louis Bauer, Columbus 
Cirele, New York 19, N.Y. 

September 14-21: Third World Congress Car- 
diology, Brussels. Dr. Van Dooren, Rue 
Mercelis, Brussels, Belgium. 

September 22-28: 16th International Congress 
History Medicine, Montpellier, France. Louis 
Dulieu, M.D., Montpellier, (Herault) France. 

September 25-28: Third International Congress 
Angiology, Venice, Italy. Comel, M.D., 
Dermatological University Pisa, Pisa, 
Italy. 


M.D. 
Assistant Professor Medicine, State University 


New York, Upstate Medical Center, Syracuse, 
N.Y. 


M.D. 


Associate Professor Radiology, Stanford Uni- 
versity School Medicine, San Calif. 


Murray M.D. 


Formerly, Resident Internal Medicine, Medical 
Service, Veterans Administration Hospital, Hines, 


Associate Visiting Neurosurgeon, Massachusetts 
General Hospital, and Clinical Associate Sur- 
gery, Harvard Boston, Mass. 


Assistant Director, Professional Services for Re- 
search, Veterans Administration Hospital, Hines, 
Attending Physician, Cook County Hospi- 
tal; Associate, Department Medicine, Univer- 
sity Illinois, College Medicine, 


JoHN Berry, M.D. 


Assistant Professor Internal Medicine, St. 
Louis University School Medicine, St. Louis, 
Mo. 


M.D. 
Honorary Lecturer, Department Pathology 
and Microbiology, University the Witwaters- 
rand, Johannesburg, South 


BERNARD BLUMBERG, M.D. 


Formerly, Resident Internal Medicine, Medical 
Service, Veterans Administration Hospital, Hines, 


Burno, M.D. 
Formerly, Resident Physician, Medical Service, 
State University New York, College Medi- 
cine, Downstate Center, Brooklyn; Kings 
County Hospital, Brooklyn, 


M.D. 
Senior Assistant Surgeon, Laboratory Cardio- 
vascular Physiology, National Heart Institute; 
Presently, St. Luke’s Hospital, New York, 
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Chiet Research Biochemist, The Labora- 
tory, The Memorial Hospital, Worcester, Mass. 


M.D. 


Consultant, Seetion Pathologie Anatomy, 
Mayo Professor Pathology, Mayo 
Foundation, Graduate School, University Min- 
nesota, Rochester, Minn. 


Furman, M.D. 


Head the Section and Associ- 
search Foundation; Professor Re- 
search Medicine, University Oklahoma School 
Medicine, Oklahoma City, Okla. 


BENJAMIN M.D. 


Chief, Pediatrie Cardiae Service, Cook County 
Children’s Hospital, Chicago, 


M.D. 
Instructor, Internal Medicine, University 
Texas Southwestern Medical School, Dallas, Tex. 


M.D. 


Member, The Research Laboratory, Chief, Radio- 
isotope Laboratory, and Endocrinologist, Medi- 


eal Division, The Memorial Hospital, 
Mass. 


M.D. 


Head the Endocrinology and Metabolism See- 
tion, Oklahoma Medical Research Foundation; 
Associate Professor Research Medicine, Uni- 
versity Oklahoma School Medicine, Okla- 
homa City, Okla. 


M.D. 


private practice, Santa Ana, Calif. 


Epwarp JAHNKE, JR., 


Former Chief Surgery, Walter Reed 
Army Hospital, Washington, 


Instructor, Internal Medicine, University 
Texas Southwestern Medical School, Dallas, Tex. 
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Formerly, Member, Endocrinology and Metabo- 
lism Seetion, Oklahoma Medical Research Foun- 
dation. Presently, Department Obstetrics 
and Gynecology, Louisiana State University 
School Medicine, New Orleans, La. 


M.D. 


and Research Fellow Neurosurgery, 
Massachusetts General Hospital, Boston, Mass. 


Lazarus, B.Sc. 


Laboratories, Medical Centre, Johannes- 
burg, South 


M.D. 
Trainee Cardiology, National Heart Institute, 
cine, Duke University, Durham, 


James M.D., M.S. 


Texas Southwestern School, Dallas, Tex. 


Lyons, M.D. 
Associate Professor Medicine, State Univer- 
sity New York, College Medicine, Down- 
state Center, Brooklyn, New York; Di- 
rector the Second Pulmonary Disease Divi- 
sion, Kings County Hospital, Brooklyn, 


Manion, M.D. 
Chief, Pathology, Armed Forces 
Institute Pathology, and Central Laboratory 
for Pathological Anatomy and Research, Veter- 
ans Administration, Armed Institute 
Pathology, Washington, 


Chief, Department Medicine and Chief 
Cardiology Service, Walter Reed Army Hospital, 
Washington, 


METCALFE, M.D. 
Associate Physician, Boston Lying-in Hospital; 
Associate Medicine, Harvard School, 
Boston, Mass. 


Chief, Clinie Surgery, National Heart Insti- 
tute, Bethesda, Md. 


IRENE Mrost, B.A. 


Laboratories, Medical Centre, Johannes- 
burg, South Africa. 


JoHN Nestor, M.D. 


Consultant Pediatrie Cardiology, National 
Heart Institute, Besthesda, Md. 


Assistant Chief, Cardiology Service, Walter Reed 
Army Hospital, Washington, 


M.D. 


Instructor Medicine, Georgetown University, 
School Medicine, Washington, D.C. 


Lockbourne Air Base, Columbus, Ohio. 


Rocer M.D. 
Director, The Research Laboratory; Cardiologist 
and Chief, Medical Division, The Memorial Hos- 
pital, Mass. 


M.D. 
Associate Clinical Professor Pediatries, Stan- 
ford University School Medicine; Chief 
Mt. Zion Hospital, San 
Calif. 

B.Sc. 
Laboratories, Medical Centre, Johannes- 
burg, South 


Marvin 
Associate Professor Biochemistry, University 
Oklahoma School Medicine; Formerly, Chief 
Research Laboratories, Veterans Administra- 
tion Hospital, Oklahoma City, Okla. 


Mavrice M.D. 
Associate Professor Medicine and Chief 
Cardiovascular Division the Department 
Medicine, University California School 
Medicine, San Calif. 


Louis M.D. 
Professor Medicine, Temple Univer- 
sity School Medicine and Hospital; Chief 
Medicine, Episcopal Hospital, Philadelphia, Pa. 


B.A. 
Senior Medical Student, State University New 
York, Upstate Medical Center, Syracuse, 


M.D. 
Physician and Member the Board Consul- 
tation, Massachusetts General Hospital; Lee- 
turer Medicine, Harvard Medical School, Bos- 
ton, Mass. 


Brian SpROULE, M.D., M.S. 


Clinical Fellow, Cardiopulmonary Lab- 
oratory the Department Medicine, 
University Texas Southwestern 
Dallas, Tex. 


WENDELL Sc.D. 


Senior Assistant Surgeon, Laboratory Cardio- 
vascular Physiology, National Heart Institute; 
Presently, University Florida, Gainesville, Fla. 


M.D. 


Assistant Professor Medicine, State 
University New York, College Medicine, 
Downstate Medical Center, Brooklyn, New York; 
Assistant Visiting Physician, Second Pulmonary 
Disease Division, Kings County Hospital, Brook- 
lyn, 


Strauss, M.D. 


Clinical Medicine, University 
California Hospital; Formerly, Fellow 
Radiology, Stanford University Hospitals, San 
Calif. 
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M.D. 


Clinical Professor Medicine, State University 
New York, Upstate Medical Center, Syracuse, 

B.A. 
Senior Medical Student, State University New 
York, Upstate Medical Center, Syracuse, 


M.D. 


Professor Medicine, Department Medicine, 
Duke University, Durham, 


ARNOLD M.D. 


American Heart Association Research Fellow; 
Instructor Medicine, Department Medicine, 
Duke University, Durham, 


JR. 


Professor and Head Department Medicine; 
Consultant Professor Neurology and Psychia- 
try, University Oklahoma Medical Center; 
Head the and Neuromuscular 
Section, Oklahoma Research Foundation, 
Oklahoma City, Okla. 


Nancy Wu, M.D. 
Formerly, Instructor, Internal Medicine, Univer- 
sity Texas Southwestern Medical School, 
Dallas, Tex.; Presently, Anesthesiologist, Massa- 
chusetts Memorial Hospitals, Boston, Mass. 
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perfusion eardiae by-pass, 
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drugs 617 
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and grafting for, 442 
contraction, 746-749 
acute, 512-524 
oxygen saturation 
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peripheral, 150, 512-524 
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aneurysm, 305, 424-427 
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tion from, 418-427 
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pressure mitral valve dis- 
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arterial oxygen in, 462 
with 266-270 
levarterenol affecting, 982 
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hypertension, 616 
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diabetes, lipid measures in, 
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epinephrine lipid 
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fat ingestion serum 
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stress in, 852-860 
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electrokymogram, 1145 
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diagnosis of, 427, 462 
electrocardiography in, 148 
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Autonomic nervous system 
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785-789, 791-797, 1149 
on, 641-831 
1148 
and 242 
ing, 980 
diabetes, lipid measures in, 
diagnosis from renal artery 
616 


INDEX 


electrocardiogram 
1148 
electrolyte in, 576- 
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lease, 681, 686 
pyelonephritis with, 243-248 
renal 
adrenal cortex in, 765-767 
experimental, 475, 642-647 
humoral mechanism 
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vaseular reactivity in, 807- 
810 
vectoreardiogram in, 466 
hypotension 
303 
dextran in, 154 
heparin 469 
from nitroglycerin, 1118 
renal hemodynamies in, 
hypotensive affecting 
kidney, 623 
dystrophy, 584 
ocelusion, arterial pressure af- 
ter, 1149 
of, 304 
pitressin and epinephrine af- 
471 
pulmonary 
long-lasting 
1148 
primary, 305, 984 
solitary, 149 
vaseular patterns in, 305 
Blood supply 
exercise, 982 


experimental, 


t 
i 
t 


1176 


Blood supply 
interventricular septum, 391- 
396 
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vaseular aecidents and 
aminase activity, 145 
esophageal, disease 
with portal hypertension, 
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transmural pres 
sures in, 154 
liver, liver disease with 
portal hypertension, 
obstruetive disease, collateral 
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peripheral 
epinephrine sensitivity of, 
hypertension, 
disease, 512-524 
pressure pulses, interpretation 
of, 481-483 
pulmonary 
engorgement, 
hexamethonium 
sistanee, 992 
patterns pulmonary hyper- 
tension, 305 
after surgery for patent due- 
tus arteriosus, 1048 
wedge pressure in, 199-203 
reactivity hypertension, 807- 
810 
replacement of, 627 
responses cold injury, 
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sling, vascular, 418-422 
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Bradycardia 
infaretion, 1115 
sodium in, 
Bradykinin, 669 
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in, 1056-1061 
Brock’s operation pulmonary 
stenosis, 
Bronchial arteries 
563 
pulmonary 
artery anomalies, 418-427 
Bronchoscopic method meas- 
uring left 
sure, 354-358 
Bundle, atrioventricular, and ven- 
septum defects, 
271-275 
Bundle-branch block 
with 1146 
electroeardiography in, 978 
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masquerading, 397-408 


C-reactive protein, 
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Caffeine, effects cholesterol 
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ascending aorta, 624 
Calcium-digitalis tolerance test, 
1152 
Camphidonium, 
Capillaries 
drome, 314 
hypertension, 616 
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pressure, 199-203 
Carbohydrate ingestion, effects 
serum lipids, 974 
Carbon dioxide 
emphysema, 1117 
sensitivity cen- 
ter to, 981 
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activity respiratory disease, 
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inhibition, 981, 983 
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Heart 
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management of, 1112 
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789, 791-797 
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arrest, 622 
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trans- 
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934, 974 
lysis clots, 518 
tion, 612 
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temperature changes after, 
responses to, 
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before and 
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shunt, 1142 
heart block, 276 
rats, survival after, 
300 
Marfan’s syndrome, 1141 
patent ductus arteriosus. See 
Patent arteriosus 
pulmonary artery stenoses, 
survival with, 462 
pulmonary drainage, 
right, anomalous, 976 
agenesis and 
abnormalities, 72-83, 142 
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Cor triatriatum sinister, 299 
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Coronary arteries (Cont’d) 
hemorrhage, intramural, ath- 
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hypertension and coronary 
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flow, 464 
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inflammatory changes, 464 
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Israel, myocardial infaretion 
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long-term management pa- 
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Manvene diseases, 1035-1040 
mortality statistics disorders, 
1143 
perfusion, by-pass, 
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prognosis myocardial infare- 
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progress field disorders, 
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roentgenography of, 624 
stress factors disease, 1-3, 
852-860 
treatment disease, 
144 
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dial infarction, 464 
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retrograde perfusion of, 988 
Cortisone, Paget’s disease, ef- 
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Coumarin compounds, thrombo- 
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electric shock in, 303 
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circulation 
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Dextran 
hemorrhagie hypotension, 
154 
thrombosis, 491 
Dextrocardia 
pulmonary stenosis with, 266- 
270 
pulmonary 
and partial agenesis 
lung with, 462 
ventricle hypertrophy 
in, 466 
Diabetes 
cholesterol in, 14-21 
lipoprotein in, 14-21 
transmetatarsal amputation in, 
990 
Diamox, affects of, 983 
Diastolic filling beating excised 
heart, 622 
Dibenzyline, effects of, 981 
Dicumarol 
angina pectoris, 348-352 
cholesterol, 
107 
harmful effects fetus, 1119 
tissue thrombo- 
plastin, 141 
thrombosis, 491 
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disease, 947 
Digitalis 
tolerance test, 
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sium 984 
glycosides injected into lateral 
ventricle brain, 152 
preoperative use of, 1114 
toxicity 
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1152 
quinidine in, 1114 
Digoxin, atrial fibrillation, 473 
Diuretics 
chlorpro- 
mazine, 985 
effects sedatives, 
1119 
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oral, 918-921 
Rolicton, 472 
iverticulum mitral valve, 993 
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newborn, 303 
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teriosus 
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in, 466 
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Ebstein’s disease, 142, 977 
diagnosis of, 1141 
electrode catheter diagnosis, 
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equilibration drugs in, 983 
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Effortil, effects of, 472 
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ogy in, 625 
Elasticity large arteries, 620 
Electric alternans 
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912-917 
Electric pacemaker stimuli, ex- 
ternal, effects of, 626 
Electrocardiography 
874-880 
aldosteronism, 1145 
angina with mitral disease, 
994 
anxiety, 1122 
atrial 
enlargement, right, 882-889 
fibrillation, 979 
septal defect, 148 
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with atrioventricular 
1145 
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sions, 1146 
bundle-branch block, 978 
masquerading, 397-408 
with bundle- 
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cor pulmonale, 164-174 
emotional stress, 1119 
factors 613 
fetal, 613 
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hypothermia, 146 
with, 1144 
leads, theory of, 465 
mitral insufficiency, 468 
muscular dystrophy, 583-588 
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paralysis, familial periodic, 
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polarity vector, 979 
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and potassium metabolism, 1145 
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radiation reactions heart, 147 
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uremia, 614 
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right, 466 
tachyeardias, differential di- 
agnosis of, 467 
wounds heart, penetra- 
ting, 965 
Electroconvulsive therapy, arryth- 
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Electrokymography 
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mitral 213- 
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ischemic, 1146 
quantitative, 1143 
Electrolyte effects circulation, 
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hypertension, 576-581, 746- 
749, 768-770, 771-781, 
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Electroshock therapy 
defibrillation, 303 
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thromboembolism 
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carbon dioxide with oxygen in, 
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sensitivity respiratory cen- 
ter dioxide in, 
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bacterial 
with aorta and 
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Valsalva, 432-442 
and dental extractions, 616 
follow-up studies patients, 
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pregnancy after, 1116 
with aortitis, 1146 
lenta, Wasserman and Kahn 
tests in, 980 
subacute, latent, 980 
Endothelial disease, thrombosis 
from, 488 
Energy requirements work 
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Environment 
and hypertension, 728-741 
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Enzymatic changes myocardial 
infarction, 145, 464, 977 
Epidemiology 
coronary heart disease, 321- 
324 
hypertension, 732 
Epilepsy, and mitral stenosis, 310 


INDEX 


Epinephrine 
and atrial rhythm heart 
lung preparation, 982 
biosynthesis of, 366-370 
and blood pressure and 
lytes, 471 
blood pressure to, 
under 153 
chlorpromazine affecting, 980 
and denervated heart unan- 
esthetized dogs, 474 
dibenzyline affecting, 981 
hemodynamie effects of, 471 
hypertensive effects of, rever- 
sal of, 470 
isopropylnorepinephrine 
plete heart block, 526- 
536 
and lipid levels serum, 1137 
muscle response to, 746-749 
norepinephrine. See also Lev- 
arterenol 
and atrial rhythm 
lung preparation, 982 
biosynthesis of, 366-370 
and output anes- 
thetized dogs, 619 
chlorpromazine affecting, 980 
and pulmonary, 
472 
circulatory effects of, 472 
dibenzyline affecting, 981 
effects of, 208-212 
pheochromocytoma, 1147 
and radioboron uptake, 152 
Regitine affecting, 980 
urine, 151 
and ventricular performance, 
1152 
and pulmonary cireulation, 
Regitine affecting, 980 
sensitivity 
sels hypertension, 
Stokes-Adams disease, 325 
urine, 151 
and performance, 
1152 
Erythrocyte sedimentation rate 
infarction, 301 
rheumatie fever, 986 
Erythrol tetranitrate angina 
pectoris, 23-36 
Eskimos, hypertension in, 739 
Esophagus, blood vessels of, 
liver disease with portal 
hypertension, 310 
Estrogen, new analog coronary 
heart disease, 1035-1040 
Eunuchs, serum and urine studies 
of, 1076-1084 


Exercise 

and catheterization, 
475 

cholesterol 
110 


times and_ blood 
distribution during, 982 

coronary 
during, 301 

death from overexertion an- 
imals, 304 

left-to-right shunt during, 1142 

two-step test, 143 


1179 


ventilatory response to, mi- 
tral stenosis, 992 
Extremities 
arterial occlusion of, 512- 
524 
circulation forearm, 474 
edema legs, 309 
foot blood flow after sympa- 
474 
ischemie toes, bed 
for, 277-282 
vessels in, 314 
transmetatarsal amputation 
diabetes, 990 
Eye changes pulseless disease, 
311 


Familial conditions. See Heredity 
Fasting, effects serum lipids, 
974 
Fat ingestion 
blood coagulation after, 936- 
940 
blood vessels after, 1139 
and mortality from heart dis- 
ease, 
postprandial effects eating, 
141 
serum lipids after, 974 
Femoral vein, strain obstruction 
syndrome of, 307 
Fetus 
Dicumarol affecting, 1119 
electrocardiography of, 613 
Fibrillation 
atrial 
from hypo- 
potassemia, 472 
digoxin in, 473 
in, 979 
quinidine in, 1113 
and amide, 1152 
sleep, 1115 
pseudoventricular, 147 
ventricular 
defibrillation oe- 
270 
drugs for, 1117 
tion, 303 
with hypothermia, procaine 
amide in, 1151 
Fibrin formation, electron micro- 
studies of, 1139 
Fibrinogen levels myocardial 
infarction, 301 
Fibrinolysins, 493, 521 
intravenous protein-free pyro- 
gens, 187-197 
Fibroelastosis, endocardial, angio- 
in, 40-45 
Fick method cardiac output 
estimate, 585 


Fistula 

lanatoside in, 
474 

arteriovenous coronary, 302, 
372-389 


Fluorohydrocortisone, 
activity of, 617 
Fluoroscopy after surgery for 
patent ductus arteriosus, 
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Foot blood flow after sympathec- 
tomy and motor denerva- 
tion, 474 

Forearm, in, 474 

Foreign bodies heart, retained, 
956-959 

Frank lead systems, 46-54, 1069 
1075 


Gallop 
atrial, 1007-1011 
ventricular, mitral stenosis, 
982 
Ganglionic-blocking agent, 
Gangrene 
extremities, 309 
after lumbar sym 
pathectomy, 312 
Gastric secretion, basal, reserpine 
affecting, 618 
Gastroduodenal disease with cor 
pulmonale, 313 
Genetic conditions. See Heredity 
Glucose, effects 
musele, 622 
Glutamic-oxalacetic transaminase 
activity myocardial 
infarction, 145, 464, 977 
Glutaminase, renal, Diamox af- 
fecting, 983 
Glycerol trinitrate. See Nitro- 
glycerin 
Glycoproteins, serum, eunuchs, 
1076-1084 
Glycosides 
digitalis, injected into lateral 
ventricle brain, 152 
Gonadotropine. urinary, 
nuchs, 1076-1084 
Grafts, blood vessel, 627 
arteries, 442 
thrombosis, 494 
Guatemala, in, 


1138 
Harvey, William, 428-431 
Heart 
abnormalities, and 


agenesis, 142 
studies conduction 
system, 271-275 
anesthesia disease, 292-298 
apical impulses, 303 
arrest 
management of, 988, 989 
with potassium citrate, 
atrial disorders. See Atria 
block 
complete fune- 
tions in, 526-536 
congenital, 276 
cardioangiography. See Angio- 
cardiomegaly 
with bundle-branch 
1146 
familial, 990 
coronary 
insufficiency, 464 
after mitral com- 
993 
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syndrome obesity, 313 
ratio after sur- 
gery for patent ductus 
arteriosus, 1047 
absence 
of, sinus 
blood dogs, 472 
cerebral with congeni- 
tal 299 
damage hypothermia, 175 
See 
distensibility and contractility 
frog heart, 154 
disease, 127-131 
endocardial fibroelastosis, 40-45 
endocarditis. See Endocarditis 
failure, 462, 1142-1143 
acetyldigitoxin therapy, 462, 
978 
hydrothorax in, 463 
latent, dystro- 
phy, 583-588 
pathologie changes in, 1142 
prognosis, 1143 
pulmonary blood volume in, 
1142 
right-sided, 
tivity in, 151 
and glutamic-oxalacetic trans- 
aminase activity, 145 
molar sodium lactate effecting 
function, 305 
mortality from disease, and fat 
diet 
myocarditis. See Myocarditis 
myxedema, 981 
nitrous oxide test left-to- 
right shunts, 284-290 
output 
cerebral ischemia, 304 
Fick method estimating, 
595 
dystrophy, 585 
norepinephrine affecting, 
anesthetized dogs, 619 
Paget’s disease, cortisone 
affecting, 470 
regulation of, 994 
pericarditis. See Pericarditis 
pressure changes after rapid 
fluid injections, 308 
pulmonary heart disease, 164- 
174, 313, 981 
dogs, 474 
rehabilitation patient, 114- 
126 
rhabdomyosarcoma of, 990 
disease, 842-850. See 
also heart dis- 
ease 
transmural pressures in, 154 
trauma, 953-966 
uncommon forms disease, 
990 
unknown disease 
990 
valvular disease 991-994 See 
also Valves 
ventricular disorders. See Ven- 
tricles 
Heart-lung apparatus surgery, 
989 
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Heart-lung preparation, epineph- 
rhythm in, 982 
Helm system vectorcardiog- 
raphy, 46-54 
Hematoma, 
1127 
Hemophilia, with atherosclerosis, 
265 
Hemoptysis, pregnancy, mitral 
commissurotomy in, 204- 
207 
Hemorrhage 
adrenal bilateral, anticoag- 
ulant therapy, 1117 
aortic intimal, 1090 
arterial dilution curve in, 475 
intracranial, subarachnoid, 
spontaneous, 1123-1135 
intramural, coronary athe- 
rosclerosis, 907-911 
penetrating injury aorta, 
968 
retroperitoneal, 308 
Hemorrhagic hypotension, dex- 
tran in, 154 
Heparin 
and cholesterol atherosclerosis, 
106 
hypotensive action of, 469 
resistance tissue thrombo- 
plastin, 141 
thrombosis, 491 
and healing, 460 
Hepatectomy, cardiovascular re- 
activity after, 982 
Heredity 
and atherosclerosis, 1139 
familial, 990 
with bundle-branch block, 
1146 
and hypertension, 728-741 
and serum cholesterol, 537-541 
Hexamethonium 
and pulmonary vascular resist- 
992 
and reserpine therapy, 623 
vaseular reactivity after, 
hypertension, 807-810 
Histamine, effects pulmonary 
472 
Hydatid disease heart, 127-131 
Hydrothorax, heart failure, 463 
Hypertensin 
nature of, 658-663 
synthesis and properties of, 
664-667, 668 
Hypertensinogen formation, 765 
Hypertension, Hypotension. 
Blood pressure 
Hyperventilation, 
studies in, 983 
Hypophysectomy, hemodynamics 
after, 620 
Hypopotassemia, 291 
atrial fibrillation in, from ace- 
472 
Hypothalamus, affecting hyper- 
tension, 782 
Hypothermia 
in, 461 
electrocardiography in, 146 
heart damage in, 175 
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ventricular fibrillation 
amide in, 1151 
Hypoxemia, and coronary blood 
flow, 464 
Hypoxia 
arterial dilution in, 
chlorpromazine af- 
152 


Ibogaine, cardiovascular action 
of, 471 

Iliac arteries, resection and graft- 
ing for ocelusion, 442 

Indandione compounds, throm- 
bosis, 492 

Industry, patient in, 119 

Infancy. See 

Infarction, myocardial. Coro- 
nary arteries 

Infection penetrating heart 
wounds, 962 

Inhibition, protective, 
nary insufficiency with 


hypertensive disease, 
1148 

Inositol, effects after cold injury, 
983 


Inulin space, hypertension, 150 
Iodine 
hypertension, 470 
radioactive 
angina pectoris, 949 
paroxysmal 
900-906 
Ischemia 
arterial 512- 
524 
hemodynam- 
ies in, 304 
kidney, single, 689 
fall blood pres- 
sure in, 1146 
toes, oscillating bed for, 277- 
282 
Isopropylnorepinephrine, com- 
plete heart block, 526- 
636 
Isoproterenol, Stokes-Adams 
disease, 325 
Israel, myocardial in, 
463 


Japan, hypertension in, 738 


Kahn test endocarditis lenta, 
980 
Kallidin, 669 
Ketosteroids, urinary, eunuchs, 
1076-1084 
Kidneys 
aminoaciduria, 623 
biopsies toxemia preg- 
nancy, 985 
effects 305-306, 
475, 628, 984-986 
horseshoe, abdominal 
aneurysm with, 308 
hypertension, 676-681. See 
also Blood pressure, hy- 
pertension, renal 
hypotension, 303 See also 
Blood pressure, hypoten- 
sion, renal 
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hypotensive affecting, 

potassium deficiency and, 623 

protective action of, 719-727 

affecting function, 
991 

serotonin hemodynam- 
of, 986 

shock treated with levarter- 
enol, 371 

single 689 

sodium lactate metab- 
olism disease, 306 

transplants twins, 707 

Kimmelsteil-Wilson syndrome, 

diabetes, lipid measures 


Laceration aorta, 1086 
Lactic dehydrogenase, serum, al- 
terations 
infaretion, 977 
Lanatoside aortie fis- 
tula, 474 
Legs, edema of, 309 
pelvie etiology of, 309 
Levarterenol. See also Epineph- 
rine and norepinephrine 
pulmonary stenosis, 982 
renal changes 37/ 
Stokes-Adams disease, 325 
Ligation 
deep vein, postphlebitie ex- 
tremity, 310 
thrombosis, 494 
Lipemia, alimentary, blood 
coagulation, 927-934, 974 
Lipids. See also Cholesterol 
plasma, and 
blood, 672 
serum 
Bantu and white 
1021-1027 
epinephrine affecting, 1137 
eunuchs, 1076-1084 
fasting and carbohydrate in- 
gestion affecting, 974 
fat ingestion affecting 974 
Manvene therapy, 1035- 
1040 
plant sterols and vegetable 
oils affecting, 890-898 
stress, 1117 
Lipoprotein, diabetie patients, 
14-21 
Livedoreticularis, 162 
Liver 
blood vessels of, liver dis- 
ease with portal hyper- 
tension, 310 
pulsations tricuspid 
eney, 994 
Lungs 
agenesis, partial, with dextro- 
462 
blood volume heart failure, 
1142 
compliance 
disease, 622 
breathing, 1056- 
1061 
pulmonale, 164-174, 313 
981 
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denervation affecting pulmo- 
nary hypertension, 302 

diffusion capacity of, 314 

diseases, 305, 622, 

drugs affecting 472- 
991 

embolism, 141 

emphysema, Valsalva maneuver 
in, 65-70 

studies pulmonary 
artery absence, 564 

hypertension. See Blood pres- 
sure, hypertension, pul- 
monary 

methonium disease, 622 

hervous system, autonomic, 
disease, 984 

ossification with mitral steno- 
sis, 994 

ratio, after 
surgery for patent 
tus arteriosus, 1048 

Scillaren 
tion, 991 

spleen-lung ether time, 313, 
1147 

venesection 
nary and fune- 
tion, 622 

Lymphatics 

studies, with radio- 
active protein, 
314 

function test, 309 

vessels extremities, 314 


Magnesium 
action 
serum levels hypertension, 
761-763 
Mannitol 


angina pectoris, 23-36 
edema, 1013-1019 
Manvene, coronary heart dis- 
ease, 1035-1040 
Marfan’s syndrome, 1141 
aortie with, repair 
in, 626 
Master two-step exercise test, 
Metabolic effects circulation, 
151, 617, 981, 1151 
Metabolism, renal, sodium lactate 
disease, 306 
Methonium, 
ease, 622 
Methoxamine, mechanisms of, 
Miners, 
314 
Mitral valve. See Valves 
Molar sodium lactate. See Sodi- 


lactate 
Mortality 
1143 
heart disease, and fat 
diet, 
Murmurs 


153 
aortie origin of, 153 
spectrophonoeardiography in, 
148 
systolic, 601-610 
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Muscles 
electrolytes 
1148 
vascular smooth muscle tonus, 
746-749 


Muscular dystrophy, 583-588 
Myocardial extract, effects of, 
Myocarditis 
acute idiopathic, 468 
giant cell, 468, 615 
granulomatous, 468 
infaney, 1146 
675 
Myocardium 
digitalis affecting, potassium 
984 
hypoxia, chlorpromazine affect- 
ing, 152 
infaretion. See 
teries 
necrosis, protein in, 
302 
revascularization, 628 
Myxedema, 


Negroes, hypertension in, 728 
Neodicoumarin, effects choles- 
terol, atherosclerosis, 106 
Nephrectomy, 
693 
Nervous system 
control blood flow hind 
paw dog, 474 
and hypertension, 616 
and lung disease, 984 
vasoregulatory 
fecting sodium and wa- 
ter 983 
blood 
pressure, 
805 
Neural control circulation 
hypertension, 815-823 
Neural factors hypertension, 
782-784, 811-814 
Neurogenic arteriolar tone, hy- 
pertension, 798-805 
Neurohumoral factors hyper- 
tension, 1149 
New Orleans, atherosclerosis in, 
1138 
Newborn, normal, cardiovascular 
status of, 303 
Nicotinic acid 
cholesteremia, 1137 
504 
Nitrate levels blood, 
1046 
Nitrites, angina pectoris, 22-37 
Nitroglycerin 
angina pectoris, 22-36 
effects of, 1041-1046 
hypotension from, 1118 
Nitroglyn, angina pectoris, 
Nitrol Ointment, angina 
toris, 25-36 
Nitrous oxide test, 284-290 
Node, atrioventricular, and ven- 
tricular septum defects, 
271-275 
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Norepinephrine. See Epinephrine 
Nucleotides 
levels human muscle, 
1151 
synthesis of, heart muscle 
1151 


Obesity, 
drome of, 313 
Occlusion 
massive, main pulmonary 
artery, 60-64 
peripheral arterial, 512-524 
renal artery, hypertension, 
616 
Open heart surgery, pulmonic 
stenosis, 180-185 
Orthogonal electrocardiogram and 
vectorcardiogram, 46-54, 
1102-1110 
Orthostatic circulatory disturb- 
ances, 473 
Oscillating bed, and 
toes, 277-282 
Osmotic diuretics edema, 
1019 
Osseus phlebography, 987 
Ossifications, pulmonary, mi- 
tral stenosis, 994 
Ouabain 
of, 619 
heart block from drugs, 
Overweight young adults, 
tocardiogram in, 87-89 
Oxygen 
anoxia and cholesterol athero- 
107-110 
arterial, pulmonary stenosis, 
462 
consumption 
reserpine affecting, 
thyroid disorders, 617, 620 
hypoxia, See Hypoxia 
saturation 
arterial, 
faretion, 300 
venous blood, 283 
tension toes, 277- 
282 
therapy, in. emphysema, 1117 
Oxytocin, 669 


Pacemaker stimuli, external 
tric, effects of, 626 
Paget’s disease, cortisone affect- 
ing 
470 
Pancreatitis, and 
disease, 1140 
Papillary muscle, glucose affect- 
ing, 622 
8-(para-aminobenzyl)-caffeine 
hypertension, 149 
Paralysis, family periodic, 
in, 
Parasystole, intermittent, 467 
Paritol, thrombosis, 491 
Patent ductus arteriosus 
angiocardiography in, 624 
and congenital aortie valvular 
disease, 359-365 
hemodynamies of, 1141 
142 


Breathing] 


with stenosis, 232-241 
radiology after, 1047-1054 
surgery, 1141 
systolic murmurs in, 608 
Pathology, 1151 
Pediatrics 
aortie stenosis children, out- 
look for, 992 
arterial infan- 
ey, 309 
status normal 
newborn, 303 
congenital anomalies. See Con- 
genital anomalies 
digitalis infan- 
and 
myocarditis infants, 1146 
pheochromocytoma children, 
1150 
ventricular septal defects in- 
fants, 1141 
Pelentan, effects cholesterol 
106 
Pelvis 
arteries of, roentgenology of, 
986 
etiology limb edema, 309 
Penicillin, prophylaxis rheu- 
matie fever, 1113 
Pentaerythritol tetranitrate (PE- 
TN) 
angina pectoris, 23-36 
effects of, 1041-1046 
Pentolinium 
of, 208-212 
experimental 
tension, 646 
hypertension, serum choles- 
terol after, 176-179 
Pepsanurin, 669 
Pepsitensin, 668 
Pepsitocin, 669 
Perfusion 
hypertension, 
798-801 
kidney, reducing hypertension, 
702-707 
retrograde, 
988 
Pericardiectomy chronic idio- 
pathetic pericarditis, 675 
Pericardiotomy, syndrome after, 
549-555 
Pericarditis 
acute staphylococeal, 146 
146 
idiopathic, 
tomy in, 615 
in, 306, 
307 
of, 469 
portal in, 1147 
post-traumatic, 146 
aspects of, 224 
Pericardium 
total alterna- 
tion in, 912-917 
injury, 960 
Periodic breathing, pulmonary 
compliance in, 1056-1061 
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Peripheral vessels 
epinephrine sensitivity of, 
hypertension, 150 
disease, 512-524 
Peripherin, effects of, 472 
Peritrate. See Pentaerythritol tet- 
ranitrate. 
Pernio, chronic, 162 
Pharmacology, 151-153, 470-473, 
617-619, 
1153. See 
drugs 
sinus blood 
dogs, 472 
anestheties and blood pressure 
responses epinephrine, 
153 
drugs affecting pulmonary 
472 
drugs affecting 
pansion arte- 
rial wall, 617 
drugs radioboron up- 
take, 152 
heart block from 
drugs, 153 
effects 
values, 472 
Phenamine, effects cholesterol 
Phenindione, thrombosis, 491 
Phenobarbital, effects choles- 
terol atherosclerosis, 103 
Phenylephrine, Stokes-Adams 
disease, 325 
Pheochromocytoma 
ehildren, 150, 1150 
norepinephrine in, 
pharmacologie tests diagno- 
sis of, 1148 
deep vein ligation 


substanees, 


activity, 
310 
Phlebography, osseus, 987 
Phonocardiography 


atrial septal defect, 465 
electrocardiography with, 
esophageal and 465 
with 
tion, 1144 
mitral stenosis, 466, 614, 620, 
978 
persistent arteriosus 
Botalli, 466 
Phospholipids, 
fects eating, 
Physical fitness index. 117 
Physiology, 154, 302-305, 478-475, 
620-622, 982-983 
Pitressin 
effects pressure and 
electrolytes, 477 
effects radioboron uptake, 
152 
Pituitary, after 
hypophysectomy, 620 
Plasmin, thrombosis, 493 


Platelets, electron microscope 
studies of, 1139 
Polycythemia 
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venous-arterial 
1029-1033 
venesection in, 622 
Popliteal aneurysms, 
Portacaval anastomosis, 
Portal 


constrictive pericarditis, 
1147 


time determinations, 
vein thrombosis, 


Postcommissurotomy syndrome, 
549 
Postpericardiotomy syndrome, 


549-555 
Posture, 
473 
Potassium 
deficieney, 291 
aldosterone in, 
atrial fibrillation in, from 
472 
digitalis 
in, 984 
and kidney, 623 
metabolism, 
diography, 1145 
-sodium 985 
Potassium citrate, arrest heart 
with, 
Pregnancy 
aneurysms in, 312 
cerebral aneurysms in, 
embolie disease in, 1118 
subacute 
bacterial, 1116 
mitral commissurotomy in, 204- 
207, 988, 1121 
infaretion in, 
protecting against atherosele- 
rosis, 974 
rubella in, and eardiae disor- 
ders, 234 
tetralogy Fallot, 142 
toxemia 
emergeney, 
renal biopsies in, 985 
uterine electrolytes in, 306 
Premarin, compared with Man- 
vene, 1035-1040 
Pressure pulses, interpretation of, 
481-483. See also Blood 
pressure 
Procaine amide 
effectiveness of, 1116 
with quinidine, atrial fibril- 
lation, 
fibrillation with 
hypothermia, 
Prostatic obstruction, after seda- 
tives, 1119 
Protein, C-reactive, 
302 
Prothrombin time 
postoperative, 460 
thrombosis, 492 
Protoveratrine, hypertension, 
1147 
Pseudoventricular rhythm, elec- 
in, 147 
Psychic trauma hypertension, 
616 
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Psychosomatic origin athero- 
sclerosis, 

Pulmonic valve, See Valves 

Pulse wave methods estimat- 
ing 
592, 597 

Pulses, interpretation of, 481-483 

Pulseless disease, 

eye changes in, 311 

Purine nucleotides, synthesis of, 
heart musele extracts, 
1151 

Purpura, Schonlein-Henoch, group 
B-hemolytie 
cus etiology of, 306 

Pyelonephritis, with, 
243-248, 693 

Pyrogens, intravenous 
free, 187-197 


protein- 


Quinidine 

atrial fibrillation, 1113 
with procaine amide, 

chick embryo heart after, 

471 

digitalis 1114 

long-acting form of, 1153 

mechanism of, 1152 

toxie amblyopia from, 618 


Radiation 
effects heart, electrocardiog- 
raphy in, 147 
total irradiation, 
lar changes after, 475 
Radioactive plasma protein, lym- 
stud- 
ies with, 314 
Radioboron uptake, drugs affect- 
ing, 152 
Radiocardiography, 
Radioiodine 
angina pectoris, 949 
paroxysmal 900- 
906 
Radiology, after surgery for pat- 
ent duetus arteriosus, 
1047-1054 
Radiopotassium, equilibration 
edema, 983 
Radiosodium, 
edema, 983 
Rammelkamp lecture, 842-850 
Raynaud’s disease, 163 
in,- 5-13 
Regitine, effects of, 980 
Regurgitant murmurs, pansystol- 
606 
Regurgitation, aortic, detection 
and estimation flow, 
505-510 
Rehabilitation cardiac patient, 
114-126 
Renin antibodies, 646, 648-657 
Renoprival hypertension, 714-718 
Renotrophin causing renal hyper- 
tension, 696-700 
Resection 
arteries, 442 
thrombosis, 494 
ventricular aneurysm, 144 


; 

i 

t 


1184 


Reserpine 
effects of, 208-212 
secretion after, 618 
and hexamethonium therapy, 
oxygen consumption after, 
peripheral action of, 618 
Respiration 
anhydrase activity 
disease, 470 
syndrome 
obesity, 313 
studies 
ventilation, 983 
after mitral commis- 
surotomy, 993 
Respiratory center, sensitivity 
earbon dioxide, 981 
Retinal veins, blood 
in, 154 
Revascularization, 
628 
Rhabdomyosarcoma heart, 
Rheumatic fever, 307, 986 
in, 986 
steroid therapy in, 1120 
streptococeus 
gram, 1112 
streptolysis concentrate af- 
986 
Rheumatic heart disease, 842-850 
subacute, latent, 
980 
in, 997 
Rheumatic pulmonary valvular 
insufficiency, 993 
Rhythm 
arrhythmias 
electroconvulsive therapy, 
152 
penetrating heart wounds, 
965 
atrial gallop rhythm, 1007-1011 
haroreceptor responses acute 
changes, 304 
beats, ballistocardiog- 
raphy in, 613 
intermittent parasystole, 467 
postextrasystolic 
467 
gallop 
stenosis, 982 
Roentgenkymography ventric- 
ular pre-excitation phe- 
nomenon, 225-231 
Roentgenology, 307-308, 624-626, 
986-988 
aortie sinus aneurysms, un- 
perforated, 625 
arteries abdomen and pel- 
vis, 986 
coronary arteries, 624 
Eisenmenger complex, 625 
mitral and aortie insufficien- 
ey, 987 
after mitral commissurotomy, 
986 
224 
pulmonary artery pressure 
mitral valvular dis- 
ease, 625 
pulmonary hypertension 
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mitral stenosis, 
septal defect, 
isolated, 626 
Rolicton 
diuretic activity of, 
effectiveness of, 918-921 
Rubella pregnancy, and 
disorders, 234 
Rupture aorta, 1086-1100 


Saccharin circulation time, 
925 
Safflower oil, affecting serum li- 
pids, 890-898 
Schmitt system vectorcardiog- 
raphy, 46-54 
Schonlein-Henoch purpura, group 
B-hemolytie 
cus etiology of, 306 
Scillaren rheumatic heart 
disease, 991 
Scleroderma, 
in, 874-880 
Sclerosis, pulmonary artery, com 
plicated, 462 
Sedatives, effect of, 
1119 
Sedimentation rate, 
myoeardial infaretion, 
rheumatie fever, 986 
Septal defects. also Atria and 
Ventricles 
pulmonary stenosis with, arte- 
rial in, 462 
Serotonin, effects of, 208-212 
pulmonary circulation, 
renal 986 
Shock 
renal changes in, treated with 
levarterenol, 371 
traumatic, glycosides 
in, 151 
Shunt 
arteriovenous primary, 143 
between systemie 
left atrium, 
474 
murmurs 
in, 608 
left-to-right 
exercise affecting, 
nitrous oxide test in, 284-290 
through high ventricular sep- 
tal defect, 308 
Signs, 153-154, 620, 
Silicone clotting time, alimen- 
tary lipemia, 927-934 
Sitosterols, effects of, 890-898, 
947 
Skelton type hypertension, 768 
Sleep, atrial fibrillation in, 1115 
Sludging blood, retinal 
veins, 154 
Smoking, effects 
system, 443- 
456 
factors 620 
Sodium 
depletion, aldosterone 
in, 983 
vasoregulatory re- 
flexes affecting, 983 
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hypertension, 
1149, 1150 
intake, 
731, 750-759, 768 
plasma levels hypertension, 
761-763 
-potassium exchange, 
renal hypertension, 
Sodium lactate 
bradyeardia, 1145 
effects function, 305 
effects renal metabolism 
kidney disease, 306 
Stokes-Adams disease, 325 
Sodium nitrite angina pectoris, 
24-36 
Sparteine, affecting veratrine re- 
sponse, 152 
Spectrophonocardiography, 
murmurs childhood, 
148 
Sphygmography, 
arterial disease lower 
extremities, 468 
Splanchnic circulation aortic 
coarctation, 
Splanchnicectomy, 
sion, 782 
Spleen, agenesis of, cardiae ab- 
normalities, 72-83, 142 
Spleen-lung ether time, 313, 1147 
Staphylococcal pericarditis, acute, 
146 
Stenosis 
pulmonary artery. See Arteries, 
pulmonary 
valvular, 410-417. See also spe- 
cific valves 
Steroid therapy rheumatic 
fever, 1120 
Sterols, affecting serum lipids, 
890-898 
Stethographic studies persist- 
ent arteriosus 
Botalli, /66 
nous drug 
325-338 
Strain obstruction syndrome 
femoral vein, 307 
Straining, 
to, 65-70 
Streptococcal infections 
and 
847 
prophylaxis program 
matie fever, 1112 
and Schonlein-Henoch purpura, 
306 
Streptokinase, thrombosis, 494 
Streptolysin concentrate, ef- 
fects of, 986 
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Stress 
blood time and serum 
cholesterol levels in, 852- 
860 
and eoronary 
1-3 
in, 1119 
and hypertension, 782 
serum lipid changes in, 1117 
Stroke, 1123-1135 
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Stroke volume, 589-599 
Strophanthin, effects of, 1153 
Substance 669 
Substance 669 
Surgery, 626-628, 988-990 
anesthesia, 292-298 
angina pectoris, 950 
direet vision, 988 
Marfan’s syndrome, 626 
stenosis, congenital, 
1116 
atrial septal 203 
blood vessel replacement, 627 
arrest, 988, 989 
coagulation in, 461 
commissurotomy, mitral. See 
Commissurotomy, mitral 
coronary and artery 
perfusion by- 
pass, 628 
coronary artery anomaly, 
1062-1068 
coronary artery disease, 144 
death after, unusual of, 
626 
heart-lung apparatus, 989 
intracranial aneurysms, 1129 
mitral stenosis, indications 
for, 994 
myocardial 
patent 
radiology after, 
1054 
postpericardiotomy 
549-555 
204-207 
preoperative use digitalis, 
1114 
pulmonary venous drainage 
anomaly with atrial sep- 
tal defect, 976 
stenosis with in- 
ventricular septum, 
180-185 
regression after open pulmo- 
nary valvotomy, 862-873 
stripping operation varicose 
veins, 309 
sympathectomy. See Sympa 
electrocardiogram af- 
ter, 989 
thrombosis, 494 
ventricular aneurysm, 144 
ventricular septal defects, 


revascularization, 


syndrome, 


Suspended heart, syndrome 
149 
Sympatol, effects of, 472 
Sympathectomy 


arterial 520 
foot blood flow after, 474 
with 
nephritis, 243-248 
lumbar, gangrene af- 
ter, 312 
Raynaud’s disease, 5-13 
Sympathetic nervous system, af- 
fecting blood pressure, 
785-789, 798-805 
aortitis, bacterial en- 
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with, 
Systole, simulating, necropsy, 
589-599 
Systolic murmurs, 601-610 


Tachycardia 
atrial paroxysmal, with atrio- 
ventricular block, 1145 
paroxysmal, 
in, 900-906 
pseudoventricular, 147 
ventricular 
differential diagnosis of, 467 
drugs for, 1117 
Tachyphylaxis, 688 
Taussig-Bing complex, 300 
Teeth, and bacterial endocarditis, 
616 
arterial grafts, 627 
Temperature changes after expo- 
sure cold, 621 
Tetraethylammonium 
ion transport, 151 
tension, 785-789 
Tetrahydrozoline, action of, 619 
Tetralogy Fallot, pregnancy 
with, 142 
Thiamine-deficient baby 
electrocardiography in, 
618 
Thigh. roentgenology arteries 
of, 986 
Thorax 
aortography, 987 
ratio after sur- 
gery for patent 
arteriosus, 1047 
gery, 989 
ratio after 
surgery for patent due- 
tus arteriosus, 1048 
Thromboangiitis ogliterans, 
Thromboelastography, alimen- 
tary lipemia, 927-934 
Thromboembolic disease. See Co- 
agulation 
embolism 
Thromboendarterectomy, 494 
Thromboplastin, tissue, resistance 
to, after anticoagulants, 
141 
Thyroid gland 
angina pectoris, 949 
hormone effects 
617 
hypothyroidism 
and atherogenesis, 1139 
alterations in, 98/ 
oxygen consumption disor- 
ders, 617, 620 
radioiodine therapy paroxys- 
mal tachyeardia, 900-906 
Toes, ischemic, oscillating bed 
for, 277-282 
Tomovectorcardiography, 979 
Toxemia pregnancy 
1112 
renal biopsies in, 985 
Transposition 
249-254 
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Trauma 
glycosides 
151 
coronary artery injury, 959 
nase activity in, 145 
nonpenetrating injury aorta, 
1086-1100 
penetrating wounds 
aorta, 966-971 
heart, 953-966 
pericardial, 960 
constrictive per- 
146 
protective action magnesium 
in, 621 
retained foreign bodies, 956- 
959 
valvular, 965 
Treburon, thrombosis, 491 
Tricuspid valve, See Valves 
Triethanolamine 
phosphate angina pec- 
toris, 24-36 
Triglycerides, 
fects eating, 141 
Tromexan therapy 
control of, 1140 
thrombosis, 492 
Trypan blue, inducing congenital 
anomalies rats, 
300 
Trypsin, thrombosis, 493 
Tuberculosis, and pheochromocy- 
toma, 1148 
Twins, kidney transplants in, 707 


Ulcers, hypertensive ischemic, 
163 

Uremia, electrocardiography in, 
614 

Urine 


epinphrine in, 151 
studies eunuchs, 1076-1084 
Urologic aspects hypertension, 
693-695 
Uterine electrolytes pregnancy 
and labor, 306 


Vagal stimulation, heart block 
from, ouabain in, 153 
Valsalva, aneurysm sinus of, 
with aor- 
and bacterial endocar- 
ditis, 432-442. 
Valsalva’s maneuver, 65-70 
Valves 
disease, with pat- 
ent arteriosus, 
359-365 
experimental, 989 
insufficiency, 991 
aortitis with, 311 
with Marfan’s syndrome, 
repair in, 626 
rheumatoid 
aortitis with, 911 
roentgenology in, 987 
mitral commissurotomy 
lesions of, 627 
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Valves 
ments, 505-510 
stenosis, congenital 
outlook for children with, 
992 
surgery for, 1116 
systolic murmurs disease, 
603 
disease, 991-994 
rheumatic, 849 
injury of, 965 
mitral 
angina disease of, 994 
angiocardiography disease, 
307 
975 
arial dis- 
ease, 213-223, 1145 
arial pressure, left, 
ease, 354-358 
commissurotomy. See 
missurotomy, mitral 
diverticulum of, 993 
insufficiency 
atrial electrokymography in, 
213-223, 1145 
confused with tricuspid in- 
competence, 991 
electrocardiography in, 468 
roentgenology in, 987 
pulmonary artery pressure 


disease, 


Com- 


disease, 
of, 625 

regurgitation, 
murs in, 607 

stenosis 


arterial embolism in, 988 
and epilepsy, 310 
heart sounds in, 466 
abnormali- 
ties in, 567-574 
hexamethonium 
992 
for surgery, 994 
in, 620 
978 
pulmonary hypertension in, 
roentgenology in, 986 
pulmonary ossifications 
with, 994 
recurrent, 113 
ventilatory response ex- 
in, 992 
ventricular gallop in, 982 
insufficiency 
experimental, 628 
993 
stenosis 
congenital, 
462 
with intact ventricular sep- 
tum, 180-185 
with patent arterio- 
sus, 232-241 
regression after 
for, 862-873 
survival with, 462 
murmurs disease, 
603 
lesions, 410-417 
tricuspid 


survival with, 


surgery 
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Ebstein’s anomaly of, 
543-548, 977, 1141 
incompetence confused with 
mitral 991 
liver pulsations insufticien- 
994 
regurgitation, systolic 
murs in, 608 
stenosis, 993 
Valvotomy 
mitral. See 
mitral 
open pulmonary, regression af- 
ter, 862-873 
Varicose veins, stripping opera- 
tion for, 309 
Vascular disease, 308-313. See 
also Blood vessels 
Vascular sling, 418-422 
Vasoactive substance, absence of, 
sinus blood 
dogs, 472 
Vasopressin, 668 
Vasoregulatory reflexes, autonom- 
ic, effect sodium and 
water excretion, 983 
Vectorcardiography 
atrial septal defect, 
hypertension affecting, 466 
destruetion, 147 
orthogonal systems of, 46-54, 
1102-1110 
polarity convention in, 147 
979 
ventricular activation studies, 
1144 
ventricular hypertrophy, 149 
Veins. See also Arteriovenous con- 
ditions 
coronary, of, 
complications in, 979 
deep vein ligation postphle- 
bitie extremity, 310 
femoral, strain obstruction syn- 
drome of, 307 
oxygen saturation 
blood, 283 
pelvie venography, 309 
portal, thrombosis of, 613 
pulmonary 
anomalots with 
atrial septal defect, 976 
eatheterization of, 1145 
total anomalous connection, 
infradiaphragmatie, 340- 
347 
transposition, with 
dia, 462 
retinal, sludging blood in, 
154 
varicose, stripping operation in, 
309 
Vena cava constriction 
pericarditis, 
inferior, aldosterone 
activity in, 151 
Venesection, effects pulmonary 
and function, 
622 
Venous ventricle hypertrophy 
dextrocardia, 466 
Ventilation, circulatory studies 
hyperventilation, 983 


142, 


mur- 


Commissurotomy, 


venous 


Ventricle 
activation, 
studies, 1144 
aneurysm, reaction for, 144 
conduction disturbances, 
defibrillation 
sion, 270 
alternans single ven- 
tricular fibers, 622 
excitation, experimental bun- 
dle-branch block, 979 
force measurements, 621 
gallop, mitral stenosis, 982 
gradient, ventricular, 147 
left 
epinephrine 
of, 1152 
hypertrophy of, 
ography in, 255-264 
precontracting area, 225-231 
right, hypertrophy 
in, 466 
in, 
septum 
blood supply of, 391-396 
defects 
anatomic studies of, 
275 
experimental, 627 
high, complicated, 308, 462 
1141 
isolated, roentgen signs of, 
626 
surgery for, 143 
systolic murmurs in, 608 
size of, after surgery for pat- 


per- 


1048 
tachyeardia, differential diag- 


nosis of, 467 
venous ventricle hypertrophy 

466 

Ventriculography, cardiac, 625 

Veratrine response, sparteine af- 
152 

Veratrum alkaloids, 1153 

Veritol, effects of, 472 

Vitamin anticoagulant ther- 
apy, 492 

Vitamins, effects cholesterol 
atherosclerosis, 99-101 


Warfarin, thrombosis, 492 
Wassermann test, endocarditis 
lenta, 980 
Water excretion 
flexes affecting, 983 
hypertension, 576-581, 1149, 


1150 

Wedge pressure, and pulmonary 
pressure, 199- 
203 


West Indies, hypertension in, 729 
Wolff-Parkinson-White syndrome, 
ing area in, 225-231 
Work capacity, with old 
dial infaretion, 464 
Work Classification Clinic, 121 


X-rays. See Radiation and Roent- 
genology 


goat 


him? Used need injections every 
week. Since takes Neohydrin only comes 


once month for 


oral 
TABLET 
Prescribe NEOHYDRIN (brand chlormerodrin) bottles tablets. 


There are 18.3 mg. 3-chloromercuri-2-methoxy-propylurea, 
equivalent mg. non-ionic mercury, 
each tablet. 
LAKESIDE 25058 


3 
} 
3 


JUNE 1958 


CONTENTS 


Index Issue 

ARTERIES WITH SPECIAL REFERENCE ARTERIO- 

VENOUS-LIKE COMMUNICATIONS. Jesse 1001 


OBSERVATIONS THE MECHANISM ATRIAL GALLOP James 


Leonard, Arnold Weissler and James 1007 
stein, Bernard Blumberg and Murray 1013 
Bloomberg, Lazarus, Irene Mrost and Rhoda Schneider............. 1021 


ADMIXTURE THE LUNGS PRIMARY AND SECONDARY 
James Lillehei, Robert Johnson, Nancy Wu, 
Richard Halden and Brian 1029 


William Cohen, Norio Higano and Roger Robinson.... 1035 


Herbert Abrams and Saul 1047 
COMPLIANCE PATIENTS WITH BREATHING. Harold 
Lyons, Frank Burno and Richard 1056 


ANOMALOUS ORIGIN THE ARTERY: THE 
DEFECT AND TREATMENT. Robert Case, Andrew 


Morrow, Wendell Stainsby and John 1062 
CLINICAL ORSERVATIONS WITH THE FRANK PRECORDIAL 
Abildskov, Street, Solomon and Toomajian......... 1069 


NARY 17-KETOSTEROIDS, AND GONADOTROPINS EUNUCHS AND CONTROL 

Corinne Keaty and Richard 1076 


NONPENETRATING TRAUMATIC INJURY THE Loren Parmley 
Thomas Mattingly, William Manion and Jahnke, 1086 


PREVENTION AND MANAGEMENT CARDIOVASCULAR Howard 
Sprague, James Metcalfe, Benjamin Gasul, Louis Soloff, Maurice 


CLINICAL PROGRESS 

MANAGEMENT INTRACRANIAL SUBARACHNOID 

RHAGE. Thomas Ballantine, Jr. and David Klein............... 1123 


| 
Ag 


